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1. INTRODUCTION

This report presents the results of the Phase II Stage 1 and 2 in-river groundwater and
sediment investigation offshore of the ATOFINA Chemicals, Inc. (ATOFINA) facility in
Portland, Oregon. The Stage 1 investigation was conducted to characterize the nature and
extent of chemicals of interest (COIs) in groundwater and sediments that are
downgradient of the existing monitoring well network on the upland portion of the site.
This work was designed to obtain an understanding of the potential transport and fate of
COIs along pathways downgradient of the former Acid Plant, and to use those data as
part of the criteria for choosing borehole locations for the Stage 2 investigation. The
primary objective of the Phase II Stage 2 investigation was to develop additional
information on hydrolithologic units, concentrations of COls, and potential pathways in
affected sediment areas to address source control issues at the site. The combined data
from the Phase II Stage 1 and 2 investigations will be used to identify the need for
additional source control measures at the site. Ongoing and recently completed remedial
activities at the ATOFINA site include the completion of the uplands remedial
investigation, the completion of two phases of upland soil removal, and bench- and field-
scale pilot studies for the in-situ treatment of monochlorobenzene (MCB), perchlorate,
and hexavalent chromium. The results of these ongoing studies will be used along with
the data from this report to assess further source control evaluation alternatives.

The Phase II Stage 1 investigation was conducted at the site from June 3-12, 2002. The
work was conducted in general accordance with a work plan submitted by ATOFINA to
the Oregon Department of Environmental Quality (DEQ) on May 10, 2002 (ATOFINA
2002a), as modified according to DEQ} comments and ATOFINA responses in letters dated
May 29, 2002 and May 31, 2002, respectively. The preliminary findings of the Stage 1
investigation were reported in an August 23, 2002 letter to DEQ. A total of seven
boreholes were advanced during the Stage 1 investigation.

The Phase II Stage 2 investigation was conducted at the site from February 17 through
March 10, 2003. The work was conducted in general accordance with a work plan
submitted by ATOFINA to DEQ on August 23, 2002 (ATOFINA 2002c) as modified
according to letters dated September 20, 2002 (DEQ 2002b), September 24, 2002 (EPA
2002), October 25, 2002 (DEQ 2002c), November 14, 2002 (ATOFINA 2002d), and
November 25, 2002 (DEQ 2002d). A total of 18 boreholes were advanced during the Stage
2 investigation.

Integral Consulting, Inc. 1 Phase II Report.doc
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2. PHASE Il STAGE 1 AND 2 INVESTIGATION RESULTS

A total of seven boreholes were advanced from Docks 1 and 2 during the Stage 1
investigation (Figure 1). The only significant deviation from the work plan was that a
groundwater sample was not collected from borehole WB-6. A groundwater sample was
not collected from this borehole because of time constraints resulting from the slow
hydraulic ram on the modified Geoprobe® unit that was used to advance this borehole.
The tool assembly had to be removed from the conductor casing using the hydraulic ram
because the Geoprobe®unit was not equipped with a winch.

A total of 18 boreholes were advanced during the Stage 2 investigation within a 400 ft by
1,000 ft area in the vicinity of Docks 1 and 2 (Figure 1). Two of these boreholes (WB-24
and WB-25) were unplanned and were added to the scope of the investigation at the end
of the planned field program to further delineate the distribution of COlIs on the landward
side of the docks. There were no other significant deviations from the work plan.

2.1 FIELD METHODS

The field methods employed during the Stage 1 investigation differed from those used in
the Stage 2 investigation and are presented separately below.

2.1.1 Stage 1 Investigation Methods

A total of seven boreholes (WB-1 through WB-7) were advanced using direct-push
techniques from Docks 1 and 2. Boreholes WB-1 through WB-5 were advanced using a
standard Geoprobe® push-probe rig. Borehole WB-6 was advanced using a smaller
Geoprobe® push-probe unit attached to the bed of a standard pick-up truck because of a
structural weight-load limitation on that portion of the dock. Borehole WB-7 was
advanced on a narrow walkway on Dock 1 using a portable tripod Geoprobe® unit. The
field methods described below apply to all three Geoprobe® units employed during the
Stage 1 work.

Two sets of conductor casing were set at each borehole location to ensure alignment and
advancement of the borehole in its proper location. One conductor casing was used to
advance a borehole for sediment sampling; the other conductor casing was used to collect
groundwater samples. Sediment samples were collected using a square aluminum
sediment sampler (2.5 in. square by 3.5 ft long) for the shallowest interval and Geoprobe®
Macrocore samplers (2 in. diameter by 4 ft long) with new acetate liners for each sample
interval collected from the deeper sediments.
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Sediments were continuously sampled for lithologic description and field screening.
Where possible, sediments were composited over approximate 2-ft intervals and field
screened for volatile organic compounds (VOCs) using an organic vapor monitor (OVM),
for nonaqueous-phase liquid (NAPL) using Sudan IV® hydrophobic dye, and for
dichlorodiphenyltrichloroethane (DDT) using thin-layer chromatography (TLC) methods.
If there was sufficient recovery, sediment samples were collected from each 2-ft interval
and archived frozen at an analytical laboratory for possible future analysis.

Groundwater samples were collected from one or more discrele intervals at each borehole
station {except WB-6, as discussed above) to provide further data on the vertical
distribution of MCB and DDT and its metabolites in groundwater. Following termination
of the sediment borehole at each location, the Geoprobe® unit was moved over a short
distance (1-2 ft) and the second borehole was advanced to collect the groundwater
samples. At each borehole, the shallower grab groundwater sample was obtained by
advancing the drill bit to the bottom of the first target interval and then retracting the
sheath to expose the 4-ft long stainless-steel Geoprobe® screen. Prior to sampling,
groundwater and river water levels were measured with an electronic water level meter
relative to the dock surface to an accuracy of 0.01 ft. Groundwater and river levels were
measured inside and just outside the push-probe rods, respectively, until the readings
had stabilized. After sample collection, the tool assembly was removed and
decontaminated, and the borehole was advanced to the bottom of the second target
interval, if applicable, and the groundwater sampling process was repeated. The target
depth for the groundwater samples was determined from the lithologic information
collected from the first borehole in each pair and was selected in an attempt to target
physically distinct groundwater intervals. Field parameters (i.e., temperature, pH,
dissolved oxygen [DO], oxidation-reduction potential [Eh], and specific conductance)
were measured during purging. One groundwater sample was collected from each target
depth for field screening (OVM headspace monitoring) and for laboratory analysis for
VOCs by U. S. Environmental Protection Agency (EPA) Method 8260B and for
organochlorine pesticides by EPA Method 8081A. Once the groundwater sampling was
completed, the sediment and groundwater boreholes were abandoned with bentonite
grout,

The horizontal location and elevation of the top of each Geoprobe® borehole was
surveyed to within 0.1 ft and 0.01 ft accuracy, respectively, by a public land surveyor
licensed in the state of Oregon. All work was conducted in general accordance with the
detailed field and laboratory procedures outlined in the field sampling plan (FSP;
Appendix A), the quality assurance project plan (QAPP; Appendix B), and the health and
safety plan (HSP; Appendix C) of the Elf Atochem Acid Plant Area Remedial
Investigation and Feasibility Study Work Plan (Exponent 1998).
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2.1.2 Stage 2 Investigation Methods

A total of 18 sediment boreholes (WB-8 through WB-25) were advanced using a
Geoprobe® push-probe rig mounted on a barge. The barge platform had a moon hole in
the approximate center of the barge through which tooling was advanced to collect
sediment and groundwater samples. Some boreholes were advanced with the Geoprobe®
rig mounted at the back of the barge so the boreholes could be advanced in shallow water
and other limited access areas. The barge and Geoprobe® rig were positioned over each
target location utilizing a small tugboat or aluminum boat and were guided to the
location using a differential global positioning system (DGPS). Once positioned over the
target location, the barge spuds were gradually advanced into the sediments to provide a
stable drilling platform.

Two sets of conductor casing were set at each borehole location to ensure alignment and
advancement of the borehole in its proper location. One conductor casing was used to
advance a borehole for sediment sampling; the other conductor casing was used to collect
groundwater samples.

Once the conductor casing (5-in. diameter) was set, a combination of square sediment
samplers (2-1/2-in. square by 3.5 ft long), split spoon samplers (3-in. diameter by 5 ft
long), and Geoprobe® Macrocore samplers with sand catchers (2-in. diameter sampler by 4
ft long) were used to continuously collect the sediment samples for visual examination,
logging, and field screening. The shallowest sediment samples were collected using a
square aluminum sediment sampler (2.5 in. square by 3.5 ft long). Subsequent samples
were collected using the 5 ft long split-spoon sampler. The conductor casing (dual tube
casing) and the 5 ft long sampler were advanced with direct-push techniques. The
conductor casing was advanced simultaneously with the sampler to each target sampling
interval, effectively casing off the previously sampled sediment interval. Upon driving
the dual tube system at 5 ft intervals within the sediment, the inner string of sampling
equipment was retrieved. The dual tube method was employed until there was
insufficient sample recovery or until the pressure required to drive the dual tubes was
beyond the capabilities of the push-probe rig (i.e., refusal). At that point, a Geoprobe®
Macrocore sampler with new acetate liners for each sample interval was employed to
advance the borehole to the target depth (refusal).

Sediments were continuously sampled for lithologic description and field screening.
Where possible, sediments were composited over approximate 2 ft intervals and field
screened for VOCs using an OVM, for NAPL using Sudan IV® hydrophobic dye, and for
DDT using TLC methods. If there was sufficient recovery, sediment samples were
collected from each 2 ft interval and selected samples were analyzed for organochlorine
pesticides by EPA Method 8081A. The sediment samples that were not analyzed were
sent to the analytical laboratory to be archived frozen for possible future analysis.
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Groundwater samples were collected from each Geoprobe® borehole in which ample
penetration of the sediments could be achieved (i.e., a minimum of 4 ft}, with the
exception of borehole WB-24, which was advanced only for the purpose of collecting
sediment samples. Groundwater samples were collected from each borehole with the
exception of borehole WB-17, where only 2.2 ft of sediment was encountered prior to
sampler refusal on basalt. Prior to sampling, groundwater and river water levels were
measured with an electronic water level meter relative to the barge deck surface to an
accuracy of 0.01 ft. Groundwater and river levels were measured inside and just outside
the push-probe rods, respectively, until the readings had stabilized.

The groundwater sampling procedure employed in the Stage 2 boreholes was the same as
that used in the Stage 1 boreholes. Each groundwater sample was analyzed for VOCs by
EPA Method 8260B, for organochlorine pesticides by EPA Method 8081A, and for
perchlorate by EPA Method 314.0. Once the groundwater sampling was completed, the
sediment and groundwater boreholes were abandoned with bentonite grout.

The horizontal location of each Geoprobe® borehole was surveyed to within an
approximate 1 meter accuracy using a DGPS unit. The elevation of each borehole (i.e.,
mudline) was measured by using a laser level to determine the elevation of the barge deck
relative to arbitrary benchmarks located on platforms beneath Docks 1 and 2. Periodic
measurements were made throughout each day to monitor river stage changes. Based on
this information, adjustments were made to the sediment and groundwater sample depth
intervals to compensate for river stage changes. The elevations of the arbitrary
benchmarks on the platforms beneath the docks were measured relative to two
permanent onsite monitoring wells using the laser level. The accuracy of the elevations,
relative to two existing monitoring wells, is + 0.1 ft. Further error may have been
introduced to the elevation estimate as a result of the difficulty in assessing the top of the
soft mudline in some areas and also because of fluctuations in the river surface from tidal
influences. For these reasons, the mudline elevations are assurned to be accurate to + 1 ft.

All work was conducted in general accordance with the detailed field and laboratory
procedures outlined in the FSP (Appendix A), the QAPP (Appendix B), and the HSP
(Appendix C) of the EIf Atochem Acid Plant Area Remedial Investigation and Feasibility
Study Work Plan (Exponent 1998).

2.2 HYDROSTRATIGRAPHY

Geoprobe® boreholes WB-1 through WB-25 were advanced during the Phase II Stage 1
and 2 investigations (Figure 1). Borehole logs are presented in Appendix A.
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The total depth of borehole penetration ranged from approximately 2 (WB-17) to 43 (WB-
4) ft below mudline (Table 1). Sediments were thickest on the landward side of Docks 1
and 2. The mudline elevation generally decreases eastward, as shown on the bathymetric
map (Figure 2). The top of the mudline was encountered at elevations ranging from 7.6 ft
City of Portland datum (CPD; corresponds to mean sea level) at borehole WB-1 on Dock 2
to -38.9 ft CPD at borehole WB-22, the eastern-most borehole (Table 1; Figure 2).

The top of the underlying basalt surface was encountered in 20 boreholes at elevations
ranging from -14.3 (WB-2) to -43.1 (WB-21) ft CPD (Table 1). The basalt surface generally
slopes to the east (Figure 3). There is an apparent high spot (i.e., mound) on the basalt
surface around borehole WB-2. There are also two apparent troughs in the basalt surface.
One trough is centered on Dock 1 and the other is just south of Dock 2, near borehole WB-
14. The troughs may be erosional features produced by streams that previously flowed
into the ancestral Willamette River at these locations.

Cross-sections in the vicinity of the Phase Il boreholes are presented in Figures 4a through
9b. The sediments above the basalt become finer-grained and sand horizons are of more
limited vertical extent farther from the shoreline (Figures 5a and 9a). The sediment
thickness also thins away from the shoreline (in an eastward direction). The increased
thickness of sediments on the landward side of the docks is likely a result of increased
deposition because of the sheltering effect of the docks. In general, the sediments
observed during the Phase II investigation represent a fining upward sequence (i.e,,
coarser sediments at the bottom and finer sediments at the top of the sequence) and
become thinner toward the east.

Thin (i.e., less than 1 fi thick) sand and silt layers were observed in a number of the
boreholes and are shown on the cross-sections. Based on the available data, many of these
layers appear to be discontinuous. Some of these layers appear to dip to the east,
consistent with the slope of the basalt surface. As discussed in Section 3, some of these
horizons may be important controls on the migration pathways of COlIs.

2.3 SEDIMENT RESULTS

Sediment sampling was attempted continuously in each borehole and sample recovery
ranged from excellent (100 percent) to pocr (0 percent), but generally was good to
excellent. Sediment samples were screened for VOCs with an OVM and via obvious odor,
for NAPL using hydrophobic dye and visual observations, and for DDT by TLC. None of
the Stage 1 sediment samples was analyzed for pesticides. Selected sediment samples
from the Stage 2 boreholes were submitted to a laboratory for analysis of organochlorine
pesticides by EPA Method 8081A. The remaining sediment samples from the Phase II
investigation were archived at the laboratory for possible future analysis.

Integral Consulting, Inc. 6 Phase Il Report.doc
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2.3.1 VOC Field Screening

Field screening results for VOCs are presented in Table 2. The OVM used to screen the
Phase II sediment samples for VOCs was calibrated with an isobutylene calibration
standard; therefore, the reported OVM measurements are indicators of relative VOC
concentrations but not specifically MCB concentrations.

OVM measurements were generally at background or low levels (i.e., less than 100 ppm)
except in boreholes WB-5, WB-6, WB-10, WB-11, and WB-24. In borehole WB-5, the
highest OVM measurement of 280 ppm was recorded at an elevation of -23.5 to -25.5 ft
CPD. The highest OVM measurements in borehole WB-6 were 3,000 and 1,400 ppm at
elevations of -22.4 to -24.4 ft and -28.4 to -30.4 ft CPD, respectively. In borehole WB-10,
the highest OVM measurements of 120 ppm, 2,300 ppm, and 270 ppm were recorded at
elevations of -18.0 to -19.0, -19.0 to -21.0 ft, and 21.0 to -23.0 ft CPD, respectively. The
OVM readings throughout the remainder of boreholes WB-6 and WB-10 were at low or
background levels. The highest OVM measurements in borehole WB-11 were 110 ppm
and 1,200 ppm at elevations of -10.6 to -14.6 ft and -14.6 to -16.6 ft CPD, respectively. The
OVM readings throughout the remainder of the WB-11 borehole were at low levels. In
borehole WB-24, the highest OVM measurements were 320 ppm and 340 ppm at
elevations of -10.0 to -12.0 and -12.0 to -14.0 ft CPD, respectively. The OVM readings were
at low levels below these intervals; however, sediment samples were not collected above
an elevation of -10.0 ft CPD (the mudline elevation was approximately 0.5 ft CPD). The
OVM readings were generally consistent with organic odors noted by field personnel
during the Phase II investigation.

The only sediment sample in the Stage 1 and 2 investigations exhibiting a positive
response to the Sudan IV® field screening for NAPL was the sediment sample collected at
an elevation of -12.5 to -14.4 ft CPD from borehole WB-6. However, this response may
have been attributable to petroleum hydrocarbons rather than MCB, based on visual
evidence and low OVM measurements. Residual NAPL of an uncertain origin was
observed by visual inspection of the sample in borehole WB-6 collected at an elevation of -
22.4 to -24.4 ft CPD. Residual NAPL was not detected with the Sudan IV® field screening
of this sample, although there was limited sample available for screening. An
approximate 0.1 ft thickness of sediment with visual evidence of residual NAPL
characteristic of DDT manufacturing process residue (MPR) was observed in this sample
interval, which also exhibited a high OVM measurement (3,000 mg/kg).

2.3.2 DDT Field Screening and Analytical Results

Each sediment sample collected from the Stage 1 and 2 investigations was screened for
DDT by TLC. Field screening and analytical results for DDT are presented in Table 2.
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Profiles of DDT concentrations in sediments are shown in Figure 10. Laboratory reports
are presented in Appendix B.

2.3.21 Stage 1 and 2 Field Screening Results

None of the TLC DDT results exceeded 250 mg/kg in the Stage 1 boreholes. A horizon
with elevated DDT concentrations was identified using TLC screening in boreholes WB-1,
WB-3, and WB-4 at 4-8 ft below mudline (-10.3 to 3.6 ft CPD). The highest DDT
concentration by TLC (250 mg/kg) was measured in borehole WB-5 at 1.8 to 3.8 ft below
mudline (-14.0 to -16.0 ft CPD). No DDT was detected above 50 mg/kg in boreholes WB-2,
WB-6, and WB-7.

In the Stage 2 boreholes, TLC DDT results exceeded 50 mg/kg in WB-8, WB-9, WB-10, WB-
24, and WB-25. These boreholes are all located to the landward side of Dock 1. The
higher concentrations of DDT (i.e., at or above 200 mg/kg) were observed in boreholes
WB-9, WB-10, WB-24, and WB-25 at depths ranging from approximately 7 to 17 ft below
mudline (-3 to -17 ft CPD). Selected sediment samples from the Stage 2 investigation were
analyzed for pesticides and the results are presented in the following section,

2.3.2,2 Stage 2 Analytical Results

The DDT sediment concentrations are presented in Table 3 and in Figures 11 and 12 for
surface and deeper sediments, respectively, Figure 12 also presents the data collected
from the OSS shallow sediment samples in 1999 (Exponent 1999). Profiles of DDT
concentrations in sediments are shown in Figure 10. In general, there is a reasonable
correlation between the TLC and laboratory analyses for DDT, given the limitations with
TLC methods (i.e., detection limit of 50 mg/kg and maximum detectable concentration of
500 mg/kg).

All surface sediment samples from the Stage 2 investigation were analyzed for DDT by
EPA Method 8081A, except the samples collected from boreholes WB-22, WB-23, and WB-
24. The surface sediment sample intervals varied based on recovery from 1.4 to 4.3 ft
below mudline (if recovery was poor, the sample was composited over a larger interval).
DDT concentrations greater than 1,000 ug/kg in surface sediments are generally confined
to the landward side of the docks, except for the sample collected from borehole WB-17
(6,100 ng/kg). The highest DDT concentrations are found in the vicinity of Dock 1 and at
the south end of Dock 2 (specifically borehole WB-13). Surface sediment DDT
concentrations generally decrease to the east beyond the docks.

The highest DDT concentrations (i.e., greater than 100,000 ug/kg) in subsurface sediments
were generally found 7 to 14.5 feet below mudline (elevations ranging from -4 to -17 ft
CPD). These higher DDT concentrations were all found on the landward side of Dock 1
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(boreholes WB-8, WB-9, WB-11, and WB-24). The highest DDT concentration (4,500,000
ug/kg) was found in borehole WB-9 at 8.0 to 10.0 ft below mudline (-2.9 to -4.9 ft CPD).
Other DDT concentrations greater than 1,000 ng/kg were found in boreholes WB-10
(15,000 ug/kg and 19,000 ug/kg at 7.0 to 9.0 ft [-11.0 to -13.0 ft CPD] and 15.0 to 17.0 ft [-
19.0 to -21.0 ft CPD] below mudline, respectively) and WB-18 (17,000 ug/kg from 6.0 to 8.0
ft below mudline [-4.5 to -6.5 ft CPD]). DDT concentrations were below 1,000 ug/kg in
deeper sediments collected from boreholes WB-12, WB-13, WB-14, WB-15, WB-16, WB-17,
WB-19, WB-20, WB-21, WB-22, WB-23, and WB-25,

2.4 GROUNDWATER RESULTS

Groundwater grab samples were collected at one or more depth intervals within each
borehole, with the exception of boreholes WB-6 (groundwater sample in this area was
collected from adjacent borehole WB-10), WB-17 (insufficient sediment thickness), and
WB-24 (added to investigation as a sediment borehole only). Each groundwater sample
was analyzed for VOCs by EPA Method 8260B, and for organochlorine pesticides by EPA
Method 8081A. Selected groundwater samples were analyzed for conventional
parameters (i.e., cations and anions). Stage 2 groundwater samples were also analyzed
for perchlorate by EPA Method 314.0.

Relative surface water and groundwater level measurements were collected at each
screened interval prior to groundwater sample collection (Table 1). The results of these
measurements indicate that the potentiometric surface of groundwater in sediments is
generally higher than the river level (typical head difference ranged between 0.1 and 1.0
ft). Some of the measurements, however, indicated a potentiometric surface of
groundwater in sediments lower than the river level. The surface water potentiometric
surface differences should be interpreted with caution because the groundwater levels
were measured from temporary monitoring points and water levels may not represent a
static equilibrated groundwater surface.

Groundwater field parameter results are presented in Table 4. Groundwater with the
highest specific conductance was found in boreholes WB-4, WB-5, WB-8, WB-9, WB-10,
WB-12, and WB-23, which are generally located downgradient of the salt pads on the
southern portion of the ATOFINA facility. The pH values in groundwater ranged from
acidic (5.25 in WB-7) to slightly alkaline (7.67 in the shallow interval from WB-3).
Temperatures ranged from 5.15 (deep interval collected from WB-18) to 26.2 (deep
interval from WB-5) degrees Celsius. The generally higher temperature of the Stage 1
groundwater samples may be attributable to warmer ambient air conditions during this
portion of the investigation. Dissolved oxygen ranged from 0.760 (deep interval from
WB-23) to 13.1 (deep interval from WB-4) mg/L. and redox potential ranged from -166
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millivolts (mV) (deep interval from WB-4) to 271 mV (deep interval from WB-10).
Dissolved oxygen concentrations were generally lower in the deeper intervals.

Conventional parameter analytical results (Table 4) indicate that groundwater samples
collected from the Stage 1 and 2 boreholes have higher cation and anion concentrations
than the water sample collected from the Willamette River, confirming that groundwater
in sediments beneath the river has a chemical signature that is distinct from Willamette
River water. Elevated sodium and chloride concentrations were detected in groundwater
samples collected from boreholes WB-9 and WB-10, which are located downgradient of
the salt pads on the southern portion of the ATOFINA facility. This finding is consistent
with high specific conductance measurements collected from boreholes in this area.

2.4.1 MCB and DDT

Groundwater sample analytical results for MCB and DDT are summarized in Tables 5
and 6, respectively, and are posted in Figures 13 and 14, respectively. The MCB and DDT
concentrations in groundwater are also posted on the cross-sections (Figures 4a through
9b). A groundwater sample was not collected from WB-6; however, groundwater
samples were collected from adjacent borehole WB-10, which generally represents the
groundwater quality in this area.

The correlation between MCB and DDT concentrations in groundwater is generally good
(compare Figures 13 and 14). The highest concentration of MCB in groundwater (64,000
pg/L) was detected in borehole WB-10 at a screened interval elevation of -18.0 to -22.0
CPD. This interval also had the highest DDT groundwater concentration (1,900 ug/L).
The higher concentrations of MCB and DDT (greater than 1,000 pg/L and 10 ug/L,
respectively) were confined to the landward side of Docks 1 and 2. The MCB and DDT
concentrations outside of the docks were substantially lower than those on the landward
side of the docks. MCB and DDT concentrations were lower than 250 pg/L and 2.5 pg/L,
respectively, in all groundwater samples collected outside Docks 1 and 2.

24.2 Pérchlorate

Groundwater samples collected from the Stage 2 boreholes were analyzed for perchlorate
(Table 7 and Figure 15). Perchlorate was detected in groundwater samples collected from
six boreholes in two general areas. The highest perchlorate concentrations were observed
in the deeper sample intervals in the vicinity of the southern portion of Dock 1. In this
area, perchlorate was detected in groundwater samples collected from boreholes WB-8,
WB-12, and WB-23. The highest perchlorate concentration was detected in borehole WB-
23 at 370,000 ug/L (screened interval elevation of -27.8 to -31.8 ft CPD). The highest
concentrations in boreholes WB-8 and WB-23 were detected in the deep groundwater
sample intervals.
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Perchlorate was also detected at low concentrations (below 250 ug/L) in groundwater
samples collected from boreholes WB-16, WB-18, and WB-20 in the vicinity of Dock 2.

2,5 QUALITY ASSURANCE/QUALITY CONTROL

The data validation reports summarize the results of the data quality review conducted
for this investigation. Data validation qualifiers were assigned to selected results, as
required by Functional Guidelines (US EPA 1994, 1999), because of exceedances of project
or laboratory quality control criteria. Selected results were qualified as undetected
(assigned a U qualifier) because of the detection of target analytes in associated laboratory
or field blanks. Selected results were qualified as estimated (assigned a ] qualifier)
because of the exceedance of laboratory control limits for matrix spike results, surrogate
recoveries, calibration verification, and other laboratory quality control samples. Selected
results were rejected (assigned an R qualifier) because of quality control exceedances for
instrument calibration. The data validation reports provide a summary of the qualifiers
assigned and the rationale for the assignment of each data validation qualifier. The data
validation reports for the Phase II data have been submitted to DEQ separately.
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3. ANALYSIS OF PHASE Il RESULTS

The following section presents an analysis of the Phase II Stage 1 and 2 investigation
results in relation to the soil and groundwater results from the upland remedial
investigation. Shallow sediment data collected in January 1999 (Exponent 1999) are
included in the analysis because they provide additional data between the Phase I
boreholes.

3.1 POTENTIAL SOURCES AND TRANSPORT PATHWAYS

This section discusses the potential sources and transport pathways that are inferred from
the analysis of the upland groundwater and soil data and Phase II investigation
groundwater and sediment data.

3.1.1 MCB in Groundwater

The highest MCB concentrations in sediment groundwater are located east and southeast
of the former Acid Plant area, in an area generally confined to the landward side of Docks
1 and 2 (Figure 11). The MCB sediment groundwater concentrations are generally
consistent with concentrations of MCB in upland groundwater immediately
downgradient from the Acid Plant. The MCB concentrations in monitoring wells MWA-
91, MWA-10i, and MWA-17si are all of the same order-of-magnitude as the highest
concentration measured in borehole WB-10 during the Phase II investigation.

Based on dafa from the upland groundwater monitoring well network, the groundwater
gradients and groundwater flow directions in both the shallow and intermediate
groundwater zones are generally along a line from the Acid Plant toward Dock 2. Even
though the MCB plume extends in that direction in the nearshore sediments, higher
concentrations of MCB were measured in sediment groundwater south and east of the
Acid Plant area (Figure 11). The highest MCB concentration detected in sediment
groundwater (64,000 ug/L) during the Phase II investigation was found in borehole WB-10
{(adjacent to WB-6 on Dock 1) at a screened interval elevation of -18.0 to -22.0 ft CPD. In
addition, residual NAPL was observed at only one location, borehole WB-6 at -24.3 to
-24.4 ft CPD, near borehole WB-10.

These data suggest that MCB has been transported in groundwater from the Acid Plant
area into the nearshore sediments adjacent to the Acid Plant area of the ATOFINA
Portland Plant. Furthermore, the highest MCB concentrations in sediment groundwater
appear to be related to stratigraphically controlled flow of historical discharges of MPR
fluids into the former MPR pond and trench in the form of a dense non-aqueous phase
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liquid (DNAPL). The DNAPL fluids likely migrated along more permeable sand beds
within the finer-grained and less permeable sediments that slope to the southeast and
generally emulate the slope of the basalt surface in the nearshore area.

3.1.2 DDT in Groundwater

There is a close correlation between MCB and DDT concentrations in groundwater both in
the upland areas and in sediments (Figures 11 and 14). In selected samples, DDT
concentrations in sediment groundwater are up to two orders-of-magnitude more than
the aqueous solubility of DDT. Note, however, that because the groundwater samples
were collected using the Geoprobe® temporary well screen that the introduction of fine
suspended particulate matter could add a high-bias to the measured groundwater DDT
concentrations. In general, the areas with exceedances of the aqueous solubility of DDT
are collocated with areas of higher MCB concentrations, indicating a likely cosolvent
relationship between DDT and MCB. The highest DDT concentration in sediment
groundwater (1,900 ug/L) was measured at WB-10 at -18.0 to -22.0 ft CPD.

These data suggest that groundwater DDT concentrations generally covary with MCB
concentrations because of the cosolvent relationship between MCB and DDT.

3.1.3 Perchlorate in Groundwater

The highest perchlorate concentrations in sediment groundwater are measured in
boreholes immediately south and east of Dock 1 (Figure 15). The highest perchlorate
groundwater concentrations {on the order of 160,000 to 370,000 ug/L) were measured in
boreholes WB-12 (screened interval elevation of -37.9 to -41.9 ft CPD) and WB-23
(screened interval elevation of -27.8 to -31.8 ft CPD). Perchlorate was detected at 3,800
ug/L in borehole WB-8 at a screened interval elevation of -30.9 to -34.9 ft CPD. Lower
concentrations of perchlorate were also detected in groundwater from boreholes WB-16,
WB-18, and WB-20 in the vicinity of Dock 2.

Perchlorate concentrations in sediment groundwater are consistent with perchlorate
measured in groundwater samples from upland monitoring wells. The highest
concentrations of perchlorate are found in shallow groundwater zone monitoring wells in
the Chlorate area (Figure 15). Perchlorate concentrations in groundwater from
monitoring wells MWA-25 and MWA-27 range from 200,000 to 300,000 ug/L. Perchlorate
concentrations attenuate 2 to 3 orders-of-magnitude in a hydraulically downgradient
direction in the shallow groundwater zone. The highest perchlorate concentration in the
intermediate groundwater zone is found in well MWA-32i (on the order of 200,000 pg/L),
located immediately adjacent to well MWA-30 (on the order of 10,000 ug/L).
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These data suggest that perchlorate is being transported from the Chlorate area
downgradient to deeper groundwater intervals in the nearshore sediment area around
Dock 1.

3.1.4 DDT in Sediments

DDT concentrations greater than 1,000 ug/kg in surface sediments are generally confined
to the landward side of Docks 1 and 2 (except for an area just east of Dock 2; Figure 12).
The highest DDT concentrations are found in the vicinity of Dock 1 (at WB-8} and in the
southern portion of Dock 2 (near WB-13). DDT concentrations generally decrease to the
east beyond the docks (Figure 12). The highest DDT concentration measured in surface
sediments during the Phase II investigation was 34,000 ug/kg in the 0 to 4.3 ft surface
interval at WB-8. The highest surface sediment DDT concentration measured during the
1999 RI sampling was 81,000 pg/kg at OSS002, which is located on the landward side of
Dock 2.

The highest concentrations of DDT in deeper sediments are found on the landward side of
Dock 1 in the vicinity of borehole WB-9 (Figure 13). The highest concentration of DDT in
subsurface sediment is 4,500,000 ug/kg at 8 to 10 ft below mudline at WB-9. The DDT
concentration in the shallowest interval (0 to 4 ft below mudline) from the same borehole
was over two orders of magnitude lower (12,000 ug/kg). DDT concentrations of 3,500,000
ug/kg and 920,000 ug/kg were measured in WB-24 (10.6 to 12.6 ft below mudline) and
WB-8 (6.8 to 9.3 ft below mudline), respectively.

These data suggest that the highest DDT concentrations in subsurface sediments are most
likely the result of historical discharges from a temporary MPR discharge pipe that was
located along the shoreline in the vicinity of borehole WB-9. DDT discharged from that
pipe may have been deposited on the sediment surface and then buried by subsequent
sediment deposition. Although there are no bathymetric data available from the time that
discharge occurred, there is reason to believe that considerable sediment deposition may
have occurred in this area. The shoreline inshore of the area between Docks 1 and 2 has
been extended out into the river with fill during the intervening years, and some shoaling
may have occurred in the vicinity of the boreholes with high subsurface DDT
concentrations. The presence of the docks may tend to shelter this area, allowing greater
deposition and accumulation of suspended river sediments. The hypothesized source of
these high DDT concentrations in sediments well below the present mudline is further
supported by the fact that the elevated DDT sediment concentrations in this area are not
associated with elevated MCB concentrations in groundwater, indicating that they are not
related to the transport of DDT in groundwater and are not related to the MCB
groundwater plume emanating from the former Acid Plant area of the site.
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3.2 DATA USABILITY FOR SOURCE CONTROL EVALUATION

This section summarizes the usability of the existing data set with respect to evaluation of
potential source control measures at the site.

3.2.1 MCB and DDT in Groundwater

The existing MCB and DDT groundwater data are sufficient to evaluate source control
measures in nearshore sediments. The existing data indicate that MCB and DDT in
sediment groundwater are likely associated with the advective movement of MCB and
DDT in groundwater from the uplands Acid Plant area of the site. Some of the areas with
higher MCB and DDT concentrations may be related to the historical migration of MCB in
the MPR from the former MPR pond and trench.

3.2.2 Perchlorate in Groundwater

The perchlorate concentrations in sediment groundwater in the vicinity of Dock 1 are
consistent with perchlorate concentrations measured in shallow and intermediate
groundwater on the upland portion of the site. The existing data indicate that perchlorate
in sediment groundwater is likely associated with the advective movement of perchlorate
in groundwater from the uplands Chlorate area.

3.2.3 MCB in Sediments

The existing MCB sediment data adequately characterize the sediments for potential
source control measures appropriate for the site. The only visual evidence of residual
NAPL characteristic of DDT MPR was from a very thin zone (0.1 ft thickness} in borehole
WB-6. Although the sediment from the interval containing that thin zone did not yield a
positive response in the Sudan IV® field screening for NAPL, there was limited sample
available for screening. That sample interval did, however, have a high OVM
measurement (3,000 ppm). MCB was found only in the dissolved phase in groundwater
in the remainder of the Phase II boreholes.

MCB that is derived from residual NAPL beneath the MPR pond has been well
characterized in upland soils in the former Acid Plant area and enough data are available
to evaluate potential source control measures.
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4. SUMMARY AND CONCLUSIONS

The results of the Phase II Investigation indicate that sediments and groundwater in the
vicinity of Docks 1 and 2 have been affected by the migration of MCB, DDT, and
perchlorate via historical MPR discharges or by groundwater migration. Sediments in
the nearshore area are primarily fine-grained silts and clays with minor sand horizons.
The sediments are underlain by basalt bedrock at depths of greater than 40 ft below
mudline nearshore to less than 3 ft below mudline toward the river channel. The top of
the underlying basalt surface generally slopes to the east. Thin sand beds are sometimes
present and apparently dip to the east and may control the migration of COls in
groundwater in some locations.

Concentrations of MCB and DDT greater than 1,000 pg/L and 10 pg/L, respectively, in
sediment groundwater are confined to the landward side of Docks 1 and 2. The MCB and
DDT concentrations outside of the docks were substantially lower than those on the
landward side of the docks. In groundwater samples collected outside Docks 1 and 2,
MCB and DDT concentrations were all lower than 250 pg/L and 2.5 ug/L, respectively.
The correlation between MCB and DDT concentrations in sediment groundwater is
generally good, indicating a likely cosolvent relationship between these constituents.
MCB and DDT in sediment groundwater are likely associated with the advective
movement of MCB and DDT in groundwater from the uplands Acid Plant area of the site;
however, in some areas MCB and DDT concentrations may also be from the dissolution of
MCB that historically migrated from the former MPR pond and trench into the nearshore
sediments. The existing MCB and DDT groundwater data are sufficient for evaluating
potential source control measures.

Perchlorate concentrations greater than 1,000 ug/L. were found in sediment groundwater
in the vicinity of the southern portion of Dock 1. The existing data indicate that
perchlorate in sediment groundwater is likely associated with the advective movement of
perchlorate from the uplands Chlorate area.

In surface sediments, DDT concentrations greater than 1,000 ug/kg in surface sediments
are generally confined to the landward side of the docks. The highest DDT concentrations
are found in the vicinity of Dock 1 (at borehole WB-8) and inshore of the south end of
Dock 2 (near borehole WB-13). DDT concentrations generally decrease to the east beyond
the docks. The highest DDT concentrations (i.e., greater than 100,000 ug/kg) were found
in deeper sediments from 7 to 14.5 feet below mudline on the landward side of Dock 1.
The areas of highest sediment DDT concentrations appear to be associated with
temporary MPR discharges from a pipe that was located along the shoreline in the
vicinity of borehole WB-9. The bulk of the buried DDT mass appears to be associated
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with discharges that occurred for a brief period of time more than 50 years ago. A very
small portion of the DDT sediment mass may be associated with the ongoing cosolvent
migration of MCB and DDT (as summarized above). The existing data set adequately
characterizes the DDT in surface and subsurface sediments for the purpose of evaluating

potential source control measures that may be appropriate for the area between Docks 1
and 2.

Ongoing and recently completed remedial activities at the ATOFINA site include the
completion of the uplands remedial investigation, the completion of two phases of upland
soil removal, and bench- and field-scale pilot studies for the in-situ treatment of MCB,
perchlorate, and hexavalent chromium. The results of these ongoing studies will be used
along with the data from this report to assess further source control evaluation
alternatives,
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Table 7. Perchlorate results for groundwater samples

from the Stage 2 boreholes

Sample Depth Below Elevation Perchlorate

number Survey station Date Mudline {ft) {ft CPD) {Hg/L)
GW02280301 WB-8 2/28/2003 10.3t0 14.3 74t0-114 65 J
GwW02280302 WB-8 2/28/2003 33810378 -30.9t0-349 3,800
GW03040301 WB-9 3/4/2003 15010 19.0 -9.9t0-13.9 800 U
GW03040302 WB-9 3/4/2003  31.0t0350 -259t0-299 400 U
GWO03050302 WB-10 31512003 140t0 180 -18.0t0-22.0 40,000 U
GWO03060301 WB-10 3/6/2003 24.0t028.0 -28.0t0-32.0 1,000 U
GW03060302 WB-10 (dup) 3/6/2003 24.0t028.0 -28.0t0-32.0 1,000 U
GW03070302 WB-11 3/7/2003 11510155 -13.6t0-176 1,000 U
GW03070301 WB-11 3712003 19.5t022.0 -216t0-24.1 1,000 U
GW02200301 WB-12 2/20/2003 5.0t0 8.0 -37.910-41.9 160,000 J
GW02260303 WB-13 2/26/2003 50t09.0 42t0-82 20 U
GW02260304 WB-13 2/26/2003 16510205 -157t0-19.7 80 U
GW02270301 WB-14 2/27/2003 40t08.0 -10.5t0 -14.5 4.0 U
GW02270302 WB-14 2/27/2003 170tv21.0 -23.510-27.5 80 U
GW02170301 WB-15 2/17/2003 1.3105.3 -36.81t0-40.8 40 U
GW02190301 WB-16 2/19/2003 34t04.4 -30.5t0-31.5 6.6
GW02250302 WB-18 2/25/2003 50t09.0 -3.5t0-7.5 81J
GW02260301 WB-18 2/26/2003 175t0215 -16.0 to -20.0 80U
GW02250301 WB-19 2/25/2003 29t0 3.9 -27.1 to -28.1 40U
GW02240301 WB-20 2/24/2003 25t045 -394 t0-41.4 210 J
GW02200302 WB-21 2/20/2003 431083 -39.2t0-43.2 200 U
GW02200303 WB-21 (dup) 2/20/2003 43t08.3 -39.2t0-43.2 200 UJ
GW02210301 WB-22 2f21/2003 35075 -42.4 to -46.4 20U
GW02180301 WB-23 2/18/2003 36to76 -14.8tv -18.8 11 J
GW02180302 WB-23 2/18/2003 1661020.6 -27.8t0-31.8 370,000
GW03100301 WB-25 3M10/2003 11710157 -16.110-20.1 1,000 U
GW03100302 WB-25 3/10/2003 19710217 -24.1fo-26.1 1,000 U

Note: J - estimated

U - undetected at detection limit shown

Hg/L - micrograms per liter
CPD - City of Portland Datum
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J Estimated
U/ Undetected at detection limit shown

Stratigraphy in portions of WB-8, WB-8 and WB-25 consists of interlayered silts and sands. Contacts on cross-section are interpretive.
All concentrations are in micrograms per liter (ug/L). DDT concentrations are

from grab groundwater samples collscted in June 2002 and Fabruary-March 2003,

Samples were collacted through a Geoprobe® screen and were unfiltered. This sampling methodology will introduce particulate matter
inte the aqueous sample; therefore, concentrations of detected pesticides are likely biased high.
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Figure 6b. Cross-section K-K' with DDT
concentrations in groundwater
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Figure 7a. Cross-section L-L' with chloro-

Notes: All concentrations are in micrograms per liter (g/L.). Chlorobenzene concentrations are benzene concentrations in groundwater

from grab groundwater samples collected in June 2002 and February-March 2003.
Chlorobenzene concentrations in monitoring wells are from April 2062,
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Notes:

Screen interval Note: Vertical scale exaggerated 5x
All concentrations are in micrograms per liter (ug/L). DDT concentrations are from grab groundwater samples collected in June 2002

and February-March 2003,

Samples were collected through a Geoprobam’ screen and were unfiltered. This sampling methodology will introduce particulate

matter into the aqueous sample; therefore, concentrations of detected pesticides are likely biased high.

DDT concentrations in monitoring wells are fram April 2002.
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Figure 7b. Cross-section L-L' with DDT
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Figure 8a. Cross-section M-M' with chloro-
Notes: All concentrations are in micrograms per liter (g/L). Chlorobenzene concentrations in WB boreholes benzene concentrations in groundwater
are from grab groundwater samples collected in June 2002 and February-March 2003,
Chlorobenzene concenirations in monitoring wells are from April 2002.
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Notes: All concentrations are in micregrams per liter (pg/L). DOT concentrations in WB boreholes are from grab groundwater samples
collected in June 2002 and February-March 2003. DDT concentrations in monitoring wells are from April 2002.
Samples were collected through a Gs:caprobem screen and were unfiltered. This sampling methodology will introduce
particulate matter into the agueous sample; therefore, concentrations of detected pesticides are likely biased high.
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from grab groundwater samples collected in June 2002 and February-March 2003.

Figure 2a. Cross-section N-N' with chloro-
benzene concentrations in groundwater
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K DOCK 2 12.5* (14,7 10 16.7) — VB
- £ = = WB7 - ® SD-097
[ I 1 62U(20.2t021.7) — — S .
sD-0s0, — ~WHE-T4 ~ - — h 0SS006 we-23
00— — $— — 6.9 U (18,010 18.0) x - e - 450 (4,610 6.6)
1,0 = —_—l 055 6.7 U(16.6 to 16.5)
055001 — ] -+ ~
-~ 1
10 000 wes A ossooz T / wB-11 WB-24 \ gy~ — — __
' ~~ 110,000 (12.5 1o 14.5) /) 3,500,000 (106 10 12.6) g N ~—_
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~ ~ TopofBark . MWA-141 MWA-5 I MwaAH@ 0 [ T T T -
—t . 5 . T L 04 MWA-2] o
| F—— T rrrroa
A = — I o b
[] i O F
LEGEND O O ( o rﬂ[ O 1
- . . 3 | 1 -
MWA-2 @  Monitoring well location —_— DDT isoconcentration contour {represents
g 1,000 — aximum concentrations ( ] ‘\
RB-4 {8 Riverbank sediment sample location (Nov. 1998)
J - Estimated
085002 = - Offshore sediment sample lccation {ATOFINA) (Jan. 1999
P ( A ) U - Undetacted at detection limit shown O O I
SD-09C e Portland Harbor Study sediment sample location (Weston) {Sept. - Oct. 1997) bl
® * - Average of sample and duplicate It
WB-7A  Stage 1 Geoprobe” borehole location Iz
WB19®  Stage 2 Geoprobs® borahole location = if Figure 13. DDT concentrations in buried
i sediments
Notes: All concentrations are shown in micrograms per kilogram {gea/kg) dry weight. 0 50 100 11 1
Depths are in ft baiow mudline. g feet | | T |
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WB-18 0.26* (-13.3 t0-17.3) / 1.1J(-21.6 {0 -24.1}
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e - %‘I_WA-ﬂsi e I:]
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7 @ -~ Former Manufacturing Process 1 :
- - Resldue Pond and Trench : 3
T — Sattom of Bark - - - esldue ke I I
T ——— e Ve - I +
— -~ \\ b4 i
~ -14 MWA-5 I
~a_ ToedEm M @ " :
_— L I N — | =
b—— 1 mwatsr | 1
B = ) | :
LEGEND - [ T |0 B I
3 -
MWA-2 @  Monitoring well location 400 DODT isoconcentration contour {rapresants T ﬂ[
maximum concentrations) O T o
RB-4 @ Riverbank sediment sample lacation (Nov. 1998) I
i J - Estimated L
0Ss002 —+-  Offshare sediment sample location (ATOFINA) {Jan. 1999) D T
U/ - Undetected at delection limit shown
SD-090 ¢  Portland Harbor Study sediment sample location (Weston) (Sep. - Oct, 1997)
® * - Average of sample and duplicate
WB-7 4  Slage 1 Geoprobe” borehole location O O
&
WB-19 @  Stage 2 Geoprobe® borehols location =
Notes: All concentrations are shown in micrograms per liter (g20/L). 0 50 1 o?ee t
(= —___
Numbers in parentheses denote the elevations in ft {reference is City of Portland benchmark) Lo
of the screened Interval from which the groundwater sample was collected.
Samples were collected through a Geoprobe@screen and were unfiltered. This sampling methodology will infroduce
particulate matter into 1he aguecus sample; therefore, concentrations of detected pesticides are likely biased high.

Figure 14. Stage 1 and 2 DDT concen-
trations in groundwater
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Borehole Logs




Stage 1 Borehole Logs



TH

Project No: 8601192.001.0634
Project: Acid Plant RI
Client: ATOFINA Chemicals, Inc.

Location: Poriland, OR

Borehole: WB-1

Ground surface: Dock #2

Geologist: David Lamadrid

3 & =

g ul|3]=2

=g SAMPLE | OVM 3 8 Z | GROUP LITHOLOGIC WELL

£ | NuMBER [ (pm) | & f = [ 1 | symeOL DESCRIPTION CONSTRUCTION DETAL

& =la|=
- - Mudline @ 29.0" below dock T
n - Depth to river surface 24.75" at ime of ]
— sampling —
-—5 [ -
10 103
L 15 15:
_—20 20:
< River surface 5
—_30 SP | Fine to medium SAND, predominantly fine sand, -
— dark yellow-brown (10YR 4/4), wet, few fine 30—
— S01711 0.0 | 50%| NA gravels, few wood chunks, no odor. ]
— BACKFILLED ]
pm WBENTONITE: —
= ROUT -
- ””” ML | Sandy SILT, fine to med. sand in thin lenses, GROV —
C3s | so1712 342 |50%| NA o Tow very dark gray (2.5Y 3/1), wet. At 34’ no sand, 35—
- - faint odor. -
- Fine to med. SAND, very dark gray (2.5Y 3/1), -
— A wet. —
— Clayey SILT, very dark gray (2.5Y 3/1), wet, -
— S01713 857 |a5%| NA slight organic ador. .

A0} 20

Drilled By: Cascade Drilling

Drill Method: Direct push prabe

Drill Date: 3-4 June 2002

Well Casing Elevation: NA
Dock Surface Elevation: 36.58

Borehcle Diameter: 2.0"

Datum: City of Poriland Datum - 1829

Sheet: 10of 2




™ | project No: 8601182.001.0634
Borehole: WB-1
Project: Acid Plant Rl
Client: ATOFINA Chemicals, Inc. Ground surface: Dock #2
Location: Portland, OR Geologist: David Lamadrid
= > =
L% SAMPLE | OVM é § E GROUP LITHOLOGIC
ey 519 | &
| NUMBER | (pem) | & 1 = | W | svMBOL DESCRIPTION WELL CONSTRUCTION DETAIL
o |9 =z
(=] =2 @
45 40
- o Fine to medium SAND, predominantly fine sand, -
— SO1713 | 85.7 [35%| NA black (2.5Y 2.5(1}, wet, few wood chunks, red -]
— grains throughout, no odor. —
— S0O1714 34 |50%| NA —
[ 45 | so1715 | 34 |1009] nNa 45 3
— [ so1716 | 00 [100 Na —
[~ BACKFILLED .
— 501717 0.0 |15%]| NA WIBENTONITE —
- GROUT -
—350 50 —
— S01718 1.7 |50%| NA -
o SILT, very dark gray (5Y 3/1), wet. i
— 801719 1.7 |100% NA Slightly silty, fine SAND, very dark gray (5Y 3/1), ]
- silt ~10-20%, grades to some brown mottling. —
[ 55 [ so1720 | 1.7 |100d Na Slightly very fine, sandy SILT (sand ~10%), dark 55 ]
- yellow-brown (10YR 4/4), wet. ]
- Refusal on vesicular basalt @ 56", -
[ Groundwater sample GW06040201 collected -
- from 33'-37' BGS A
n Groundwater sample GW06040202 collected i
— 60 from 48'-52' BGS 60 —
&5 85—
70 70 =
75 75 -
80 30—
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Pertland Datum - 1929
Drill Method: Direct push probe Dock Surface Elevation: 36.58
Drill Date: 3-4 June 2002 Borehole Diameter: 2.0" Sheet: 20of 2
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Project No: 8601192.001.0634

Project: Acid Plant R!

Borehole: WB-2

Client: ATOFINA Chemicals, Inc. Ground surfa

Lecation: Portland, OR

Geologist: David Lamadrid

ce: Dock #2

g 1EP
E | sampe | ovm | 21 8| 2 | croup LITHOLOGIC
ol 0| &

£ | numeer | om) [ & | = [ & ] syMBOL DESCRIPTION WELL CONSTRUGTION DETAIL

i x| 9| =

(=] = 2
- - Mudline @ 33.3" below dock M=
0 - Depth to river surface 24.50' at time of -
— sampling —
5 5
-_10 10—.‘
15 15—
[ 20 20
—25 River surface 25—
:.30 30——
- 501721 8.1 |80%| Na Fina to'med. SAN D, predominantly fine grained, .
- trace silt, dark olive-brown {2.5Y 3/3), wet, —
—39 scattered red grains throughout. Silt lens 1.5" BACKFILLED 35
— S01721 0.0 |20%| NA thick (depth uncertzain). Color change to very WBENTONITE —
- dark gray (2.5Y 3/1) @ 34.8. A SROUT A
- Very fine sandy SILT, very dark gray {(2.5Y 3/71), .
— 01722 | 0.0 |65%| NA fibrous organic material 35.4-35.7', no odor, wet, -
— - Grades to clayey SILT w/ trace v. fine sand, —
[ g [ S01723 | 0.0 |50%| NA dark gray (2.5Y 3/1), wet. 40]

Drilled By: Cascade Drilling

Drill Method: Direct push probe

Drill Date: 4-5 June 2002

Well Casing Elevation: NA
Dock Surface Elevation: 36.67

Borehole Diameter: 2.0"

Datum: City of Portland Datum - 1929

Sheet: 10f 2




™ | Project No: 8601192.001.0634
Borehole: WB-2
Project: Acid Plant RI
Client: ATOFINA Chemicals, Inc. Ground surface: Dock #2
Location: Portland, OR Geologist: David Lamadrid
= | SAMPLE = = | GROUP LITHOLQGIC
o | O | &
£ | NuMBeR | (pem) | G | = | & | sYMBOL DESCRIPTION WELL CONSTRUCTION DETAIL
L o 9| =
[=] @
AL F.Tal
- S01723 0.0 [50%| NA ML | Clayey SILT wi trace very fine, sand, dark R
— gray(2.5Y 3/1), wel. ]
— S0O1724 8.1 [75%F NA Fine to medium SAND lens (2" thick), black -
B {10¥R 2/1), scattered red grains throughout @ ]
L 40.7 BGS. BACKFILLED -
— 801725 | 157 |65%] NA 2" layer w/ odor, some sand and single apparent| ~ WBENTONITE —
[_ a5 | volcanic gravel (1" dia.) @ 44.1' BGS. GROUT 45
— o —
- SO1726 555 | 50%| NA Becomes fine bedded with above and fine to -
[ med. SAND, predominantly fine sand, black ]
— SO1727 15.3 | 50%| NA (2.5Y 2.5/1), wet, red grains throughout, ]
- Sand only as above. .
:_50 SO1728 o0 les%| na SILT, dark gray {(2.5Y 4/1), wet. 50 i
- Refusal on vesicular basalt @ 51 -
[ Groundwater sample GW06040203 collected -
C from 37'-41' BGS. ]
= Groundwater sample GW08040204 collected ]
— from 45'-49' BGS 55—
- 60 -
" B5 4
- 70
3 E
- .
- 75—
- 4
- B
Drilied By: Cascade Drilling Well Casing Elevation: NA Datum: City of Pertland Datum - 1929

Drill Method: Direct push prebe Dock Surface Elevation: 36.67

Drill Date: 4-5 June 2002 Borehole Diameter: 2.0" Sheet: 20of 2
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Project No: 8601192.001.0634
Project: Acid Plant Rl
Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Beorehole; WB-3

Ground surface: Dock #2

Geologist: Eron Dodak

¥ ¥l E| L
£ | sampe | o | 2| 3| | crowp LITHOLOGIC
5| C|&

Z | NUMeER | (em) | & | = | & | symsoL DESCRIPTION WELL CONSTRUCTION DETAI.

w e | 9| =

a = | B

8 g
N - Mudline @ 39.0' below dock 7]
N - Depth to river surface 22.04' at time of ]
— sampling ]
[ 5
- —
T 10—
15 15—
50 20—
o River surface -1
-_25 25:
[ ag 30
" 25 35—
I~ BACKELLED n
- |'sotr2a | 28 [es%| na T[] ML | Ciayey SILT, very dark gray (7.5Y 371, Uace WIBENTONITE— 8y :
—40 (5-10%) organics, trace very fine sand, wet, soft. TROUT s

Drill Method: Direct push

Drill Date: 5-6 June 2002

Drilled By: Cascade Drilling

prcbe

Well Casing Elevation: NA
Dock Surface Elevation: 36.71

Borehole Diameter: 2.0"

Datum: City of Portland Datum - 1929

Sheet: 10of 2
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Project No: 8601192.001.0634
Project: Acid Plant Rl
Client: ATOFINA Chemlicals, Inc.

Location: Portland, OR

Borehole: WB-3

L1:)
o

-~

]

|III|l![llllll]llllll]lllilllIIIIIllIlIIlIlIlIlI‘Il

3 2|2

? SAMPLE | OVM 3 8 Z | GROUP LITHOLOGIC

e | NuMBER [ pom) | & | = | & [svmeoL DESCRIPTION WELL CONSTRUCTION DETALL

o | Y| =

(=] = 3]
- | so1729 28 |[85%| NA ML | Clayey SILT, very dark gray (7.5Y 3/1), trace -
— (5-10%;) organics, trace very fine sand, wel, soft. ]
— 801730 47 | 85%| NA cL Silty CLAY, dark gray (7.5YR 3/1), ~40-50% silt, ]
- trace organics (~2%), soft, wet, .
- 0% | NA % —
|—a5 [1] ML/| Clayey SILT/silty CLAY, dark gray (2.5Y 4/1), -
[ 4 . i
- S01731 28 |100% Na EE CL | trace organics, wet, soft. 7
— : e
— 801732 4.7 | 50%| NA ML | Clayey SILT, very dark gray {2.5Y 3/1}, clay ]
- ~10-15%, frace {(~5-15%) very fine sand, trace ]
[~ s SMLnen carbonized wood, very moist. T
- 5¢ | SO1733 47 | 75%| NA SP | Grading to silty fine lo med. SAND, very dark -
— gray (2.5Y 3/1) ~25-35% silt, wet, ~5-10% wood ]
. 801734 28 |55%| NA fragments, clayey silt laminations (~0.08" thick} —
- @ 50" BGS. A ]
™ Fine to med, SAND, black (2.9Y 2.5/1), frace silt .
| 801735 2.8 |75%| NA —

(<6%), micaceous, trace red grains and

Ground surface: Dock #2

Geologist: Eron Dodak

organics, wet, Silt lamination @ 52.2, 52.5' and
53.3 BGS {~0.02" thick).

Silty, very fine SAND/sandy very fine SILT,
dark gray [2.5Y 4/1), micaceous, wet.

Refusal @ 54.5' on BASALT, black {2.5Y 2.5/1),
slightly vesicutar.

Groundwater sample GW06050201 collected
from 42'-46' BGS.

Groundwater sample GW06060201 and
GWO06060202 (duplicate) collected from 50-54'
BGS.

Drilled By: Cascade Drilling

Drill Method: Direct push probe

Drill Date: 5-6 June 2002

Well Casing Elevation: NA
Dock Surface Elevation: 36.71

Borehole Diameter: 2.0"

[=2} [+1}
(=] a

m
5]

oo b Ll bbby b b ba bbb b bv b bvbubelabelals

i

Datum: City of Porttand Datum - 1929




™

Project No: 8601192.001.0634
Project: Acid Plant RI
Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-4

Ground surface: Dock #1

Geologist: David Lamadrid, Eren Dodak

= > =

"§ SAMPLE | OWM & é g GROUP LITHOLOGIC

e > =

Q o o

£ | wumBer | (pem) | S | = | i | symeoL DESCRIPTION WELL CONSTRUCTION DETALL

] 4 Q=

a = | B
- - Mudline @ 29.7' below dock o
0 - Depth to river surface @ 23.82" at time of ]
j— sampling -
[ 5 5 —
10 10-]
15 15
20 20
- River surface -
—~25 25—
—_3[) - 30—_
I 7| SW ] Gravelly, fine to coarse SAND, very dark gray ]
— 501736 7.3 |~10% NA (7.5YR 3/1), predominantly fine to med. sand, —
— gravel up to 1", trace red brick, wet. .
- BACKFILLED ]
— SO1737 | 109 [-10% NA Fine to medium SAND, frace silt, black {10YR w/BENTONITE —
o 2/1), wet, single wood fragment. GROUT b
—36 [S01738 | 7.3 [-10% NA ML [Cidyey SILT, very dark gray (67 3/7), wet, wood | 35
|~ fragments. —
— SO1739 | 3.5 [50%| NA Silty SAND/sandy SILT, fine sand, dark brown —
3 s E
- ine tc med. , predominantly fine grained, -
[ 501740 54 [50%| NA very dark gray-brown (10YR 2/2), wet, red .
—40 grains throughout. 44

Drilled By: Cascade Drilling

Drill Method: Direct push probe

Drill Date: 6-10 June 2002

Well Casing Elevation: NA Datum: City of Porlland Datum - 1929
Dock Surface Elevation: 36.32

Borehole Diameter: 2.0" Sheat: 10f 2
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Project No: 8601192.001.0634
Project: Acid PlantRI
Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-4

Ground surface: Dock #1

Geologist: David Lamadrid, Eron Dodak

g x|l 2|

S | savee [ om | 2 [ 3| £ | crowe LITHOLOGIC

oy 5| o | &=

E P numeer | pom) | S | = | & | symsoL DESCRIPTION WELL CONSTRUCTION DETALL

i e | Q| =

a 2 | @
e Fine o med. SAND, predominantly fine grained, \ ]
— SO1741 54 |60%| NA very dark gray-brown (10YR 2/2), wet, red \ =
- grains throughout. Silt lens (0.5" thick) @ 40.8' \ ]
- o BGS. Color grades to brown (10YR 4/3}, § 1
n 501742 | 54 | 50%| NA increased med. grained. % -
45 | 801743 | 54 |50%| NA § -
- 501744 0.0 [15%] NA Color grades to dark yellow-brown (10YR 3/4). § -
- | so17as | 18 [s0%| NA % -
C oo % e
[ 0% | NA [ Silty, very fine SAND, ofivebrown (25Y 4/3), | % ]
— micaceous, ~25-35% silt, wel. \ -]
[~ 501746 3.6 | 80%| NA § ]
[ &MJWEW N\ =
| — 55 501747 54 100% NA Silty v, fine S D, darl gray-brown 2.5Y 4/2), % —
- ’ micaceous, ~30-35% silt, wet. A \ —
[ Bedded silty SAND, sandy SILT and SILT, gray- \ ]
| S01748 36 |100% NA ish brown (2.5Y 5.'_2), micaceous sand, wet, BACKFILLED \\\\ —
u beds 0.5" to 2.5 thick. WBENTONITE—RNY .
— GROUT \ -
— | 801749 | 36 [100% NA \ -
60 § —
[ 501750 18 [100% NA Silty, very fine SAND, dark gray-brown (2.5Y % -
— 412}, ~15-25% silt, micaceous, wet. Silt lens, \ -]
— S01751 36 |100% Na olive-brown (2.5Y 4/3), ~0.1" thick @@ 62.2' BGS. | \ ]
- Silty, very fine SAND, very fine, sandy SILT, Boring terminated \ 1
- 1y olive-brown {2.5Y 4/3), micaceous, wet. Silt lens | at 64' BGS on \ -
65 | sO1757 1.7 |100% NA '"gjt 0.1" thick @ 63.5', color as above. 6/6/02, resumed on % -
- s 6/10/02, \ -
- 501758 00 |75%| NA ML | Becomes bedded SILT and sandy, very fine % ~
[~ SAND/sandy SILT, olive-brown {2.5Y 4/3), wet, § ]
— | sotss | oo [100% NA slightly micaceous, beds 0.5 to 2' thick. % -
—70 —
— | 801760 | 5.4 [100% NA \ —
- \ .

[TTTTTTTTT I T d

Refusal on BASALT @ 72.5' BGS

Groundwater sample GW06100201 collected
from 34'-38' BGS.

Groundwater sample GW06100202 collected
from 47'-51' BGS.

Groundwater sample GW06100203 (duplicate)
collected from 80'-64' BGS.

Drilled By: Cascade Dirilling

Drill Method: Direct push probe

Drill Date: 6-10 June 2002

Well Casing Elevation: NA
Dock Surface Elevation: 36.32

Borehole Diameter: 2.0"

Datum: City of Porfland Datum - 1929

Sheet: 20f 2
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Project No: 8601192.001.0634
Project: Acid Plant RI
Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole; WB-5

Ground surface: Dock #1

Geologist: David Lamadrid

o ot |
E- SAMPLE | OWM é é ‘;" GROUP LITHOLOGIC
[ o [od

E NUMBER | (opm) | & | = | & | symeoL DESCRIPTION WELL CONSTRUCTION DETAIL

w ¥ | 9| =

=1 52 il

o o
N - Mudline @ 48.7' below dock ]
n - Depth to river surface 24.98" at time of ]
— sampling —
5 5
10 10
15 15
20 20
_—25 River surface 25—
30 30]
35 35
40 40—

Dwilled By: Cascade Drilling
Drill Method: Direct push probe

Drilt Date: 11-12 June 2002

Well Casing Elevation: NA
Dock Surface Elevation: 36,51

Borehole Diameter; 2.0"

Datum: City of Pertland Datumn - 1929

Sheet: 10f 2




™ | Project No: 8601192.001.0634
Borehole: WB-5
Project: Acid Plant Rl
Client: ATOFINA Chemicals, Inc. Ground surface: Dock #1
Location: Portland, OR Geclogist: David Lamadrid
£ <2 -
L SAMPLE | OVM & 3 £ GROUP LITHOLOGIC
o Q @
E NUMBER | (ppm) S| =) & |8YMBOL DESCRIPTION WELL CONSTRUCTION DETAIL
w ¥ |9l =
[=] =2 m
- Water o]
L a5 45
N ML | Very clayey SILT, very dark gray (2.5 3/1), clay ]
[0 [ SO1775 | 54 [100% NA ~25-35%, wet, some scattered fibrous organics 50 —
C throughout, faint odor decreasing with depth. s
- 801776 16.3 |100% NA —
™~ 0% | NA -
[ 55 0% | NA 55—
= 0% | NA 3
[ 0 80 |
- SO1777 283 [ 30%| NA Scattered small wood chunks to 1" dia., silty fine -
™ _{ sand lens {0.5" thick}, black (2.5Y 2.5/1), faint ]
- SP odor. BACKFILLED ]
— 501778 7.2 |75%( NA w/BENTONITE: —
= Fine to med. SAND, predominantly fine grained, GROUT ]
_—65 $01779 36 |35%| NA dark olive-brown (2.5Y 3/3), wel, red grains 65 .
- throughtout, no odor. i
— Very silty fine sand lenses {0.5" thick), single ]
L S01780 1.8 |50%| NA wood chunk in one lens @ 60.2 and 60.5' BGS. —
o T| WL [Slightly clayey SILT, olive-brown (25Y 473y, | .
— So1781 54 {75%| NA m slight orange-brown mettling, wet, no ador. =]
=70 Sl\l:;, Fine sandy SILT/silty SAND, olive-brown {2.5Y 70 —
" 4/3), slight orange-brown mottling, wet, no odor. -
- Refusal @ 70.2', likely BASALT, but no sample -
- observed. Total depth 70.2'. i
[— Grourdwater sample GW06110202 collected =
75 from 54'-58' BGS. 75—
B Groundwater sample GW0E110203 collected B
- from 64-68' BGS, -
50 e
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Poriland Datum - 1929
Drill Method: Direct push probe Dock Surface Elevation: 36.51

Drill Date: 11-12 June 2002 Borehole Diameter: 2.0" Sheet: 20of 2




™ | Project No: 8601192.001.0634 ]
Borehole: WB-6 (revised 9/02)

Project: Acid Plant RI

Client: ATOFINA Chemicals, Inc. Ground surface: Dock #1
Location: Portland, OR Geologist: Eron Dodak
3 A
L | samPE | oM | & g | = | GROUP LITHOLOGIC
ac
£ [ NuMeer | Gem) | S | = | S | svmBoL DESCRIPTION WELL CONSTRUCTION DETAL
L |3 =
[ e b
o o
- - Mudline @ 49.1' below dock -
:_5 5
T 10
.15 15
20 20
25 25
30 30
-__‘55 35—_
" 40 40

Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Drill Method: Direct push probe Dock Surface Elevation: 36.56

Drill Date: 7 June 2002 Barehole Diameter: 2.0" Sheet: 10of 2




™

Project No: 8601192.001.0634
Project: Acid Plant Rl
Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-6 (revised 9/02)

Ground surface: Dock #1

Geologist: Eron Dodak

DEPTH (Feel)

SAMPLE
NUMBER

QVM
(ppm

% RECOVERY

BLOW COUNT
INTERVAL

GROUP
SYMBOL

LITHOLOGIC
DESCRIPTION

WELL CONSTRUCTICN DETAIL

N
o

a0

)
o

(£
<

45

SO1752

71

106%

NA

M

-

501783

8.9

100%

NA

o
<h

0%

NA

S01754

314

0%

NA

o
[=]

801755

>3000

60%

NA

0%

NA

=]
w

Clayey SILT, dark gray (10YR 4/1), ~15-20%
clay, wet, trace (5% tan powdery material, trace
(5%) 1an to light brown material, weak odor, dis-
continuous sheen on water.

Decreased clay content below 49.5° BGS,

Tan powdery material absent below 51' BGS,
trace (~5-10%) non-carbonized wood, tan @
52.5-53' BGS.

SILT, very dark gray (10YR 3/1), some very fine
sandy silt zones (~25-35%), moist, weak to
moderate odor.

SILT, very dark gray {2.5Y 3/1), trace very fine
sand, wet, ~5-10% carbonized and non-

silt, strong odor, residual NAPL observed from
60.9-61.0 1t

Soft probing @ 61-63". Very soft from 63-65".
Gecprobe rods sank to 65'. No sample

501756

1389

60%

NA

ML

coliected.

_/1
Silty, very fine SAND, gray (2.5Y 5/1), ~10-20%

SILT, dark gray (7.5YR 4/1), trace fibrous
organics {<5%), soft, strong odor at top of

-~ ~
& o

R R R R R L R R R R L R R R R RN AR R AR RN R R R

=]
Q

l sample, weak odor elsewhere, trace fine sand.

50

55

60

s Lol L o I e bbb e e ba bo e b bs bl ol e da la s

Boring terminated @ 67' BGS".

~
Q

~J
o

c bbb b b b b b b b

Al
o]

q

Drilled By: Cascade Drilling

Drill Method: Direct push probe

Drill Date: 7 June 2002

Well Casing Elevation: NA
Dock Surface Elevation: 36.56

Borehole Diameter: 2.0"

Datum: City of Portland Datum - 1929
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Project No: 8601192.001.0634

Project: Acid Plant Rl

Borehole: WB-7

Client: ATOFINA Chemicals, Inc. Ground surface: Dock #1
Location: Portland, OR Geologist: Eron Dodak
T 2 I
| sampe | o | 2| B | £ | crowe LITHOLOGIC
5 S |(r
B | NUMBER | (pem) | & | = | W | SvmBOL DESCRIPTION WELL CONSTRUCTION DETAIL
ui r | S| =
[=) 52 o
O 5
o - Mudline @ 50.2" below dock 1
[ - Depth to river surface @ 24.38" at time of .
- sampling ]
5 5
F10 10
15 15
20 20
—25 River surface 25—
30 30]
35 35
40 40}
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Drill Method: Direct push probe (tripod) Dock Surface Elevation: 37.11
Drill Date: 11-12 June 2002 Borehole Diameter: 2.0" Sheet: 10of 2




™ | Project No: 8601192.001.0634
Borehole: WB-7

Project: Acid Plant RI

Client: ATOFINA Chemicals, Inc. Ground surface: Dock #1

Location: Poriland, OR Geologist: Eron Dodak
= > =
S £l 31z
= | SAMPLE | OVM 3 8 Z | GROUP LITHOLOGIC
E | NUMBER | (om) | S [ = | & | symeoL DESCRIPTION WELL CONSTRUCTION DETAL
] @ < =
=] = =)

Water 48

IS
o
s
o

om
(=]
N
=]

ML | Very clayey SILT, very dark gray-brown (2.5Y
801761 3.6 |100% NA 3/2), ~15-25% clay, trace fibrous organic
rnaterial, wet.

SO1762 12.6 1100% NA As above, weak odor.

As above, color change to dark gray (5Y 4/1).

h
[0

501763 9.0 | <1%} NA

— - BACKFILLED
Contact contained ~0.7" wood. Fine to med. wBENTONITE

SAND, very dark gray (5Y 3/1), trace (<5%) red GROUT
grains, wet, weak odor.

Clayey SILT, very dark gray (5Y 3/1), -10-20%
clay, trace (<2%) wood, soff, wet. Fine sandy
SILT @ 59.6' BGS, very dark gray (5Y 3/1),
~25-35% sand, —10-15% wood.

Fine to med. SAND, very dark gray (5Y 3/1),
trace coarse sand (<5%) and silt (<5%), wet.

SO1767 54.0 | 30%| NA Occasional silt laminations, weak odor. /
SILT, grayish brown (2.5YR 5/2), wet, weak

301764 | 56.1 | 30%| NA

501765 | 63.7 [60%| NA

n
[=]

801766 57.1 1 40%]| NA

IlllIllil|I|I|Illllllllllllllllll]llIllllllllllll

G

(=2
<h

p bbb be b b e b b bt e b by ettt e Loty

2
N

odor at ~64.5'-65' BGS, fine to med., sand lens,
very dark gray (2.5Y 5/2), 2" thick @ 64° BGS.

Boring terminated @ 65' BGS'.

Groundwater sample GW{06120202 collected
from 61'-65' BGS.

-~
o
~
o

R MMM

q
q

AN mnny

75 75
80 55
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Poriland Datumn - 1929

Drill Methed: Direct push probe {tripod) Dock Surface Elevation: 37.11

Drill Date: 11-12 June 2002 Borehole Diameter: 2.0" Sheet: 20f 2




Stage 2 Borehole Logs




Project: ATOFINA

Location: Portland, OR

Project No: 8601192.001 0634

Client: ATOFINA Chemicals, Inc.

Borehole: WB-8

Logged By: David Lamadrid

Ground Surface: Barge Deck

DEPTH {feet)

SAMPLE
NUMBER

OVM
{ppm})

GROUP
SYMBOL

SUDAN Iv
RECOVERY
INTERVAL

LITHOLOGIC
DESCRIPTION

BACKFILL
{Bentonite grout)

DEPTH {feet)

© [ ELEVATION (feet)

< | ELEVATION (feet)

Barge Dack

q

Willamette River surface.

Mudline at 5.7 ft below barge deck.

L=

501915

6.2

sSP

SM

Neg. | 25%

S0O1916

12.0

Very fine to fine SAND, dark yellow brown (10YR
3/6), slightly micacecus, trace black asphalt-like
fragments, wet.

Silty very fine to fine SAND, black (5Y 2.5/1), 10-
20% silt, trace red grains, weak odor, slight sheen
on liquid in sampler.

Grades to dark olive gray (5Y 3/2),

Neg. {100% ?\.‘!LI:,

57 so1917

12.0

Neg. {100%

Silty CLAY/Clayey SILT, black (2.5Y 2.5/1) with
dark olive gray mottling {5Y 3/2), soft, trace sand
and wood frapments, wet, moderate odor, sheen.

Silty very fine SAND, dark olive gray (5Y 3/2), 20-
30% silt, trace red grains, wet, moderate odor,
sheen.

s |

—10

—15

Drilled By: Cascade Drilling

Drill Method: Direct Push

Drill Date February 28, 2003

Well Casing Elevation: NA

Barge Deck Elevation: 8.6 ft

Borehole Diameter: Varies Sheet: 1 0f 3

Datum: City of Portland Datum - 1929




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-8

Logged By: David Lamadrid

Ground Surface: Barge Deck

g %
Q o
=, PR -2
5 =z SAMPLE | OVM > GROUP LITHOLOGIC BACKFILL k] z
£ g NUMBER | (ppm) | 2 E i & | symeoL DESCRIPTION {Bentonite grout) £ E
T 4 z > = T «
= = o [+] 4 E 3
"I T] =] s} u [Tl
w - =] w = w -]
o o o | g £ a
501918 | 155 | Neg. [100% Grading to very fine to fine SAND, black (5Y
- 2.5/1}, trace red grains, some wood frapments, wet, =
L moderate odor, sheen. L
10— -10—
NA NA | NA | 0% R Rt DT T bty
I~ Silty CLAY, light olive brown (2.5Y 5/4}, 10-20% -
silt, moderately firm, moist to wet, no odor.
- -
=21 301919 | 7.0 | Neg. | 90% mML | SILT, olive brown, trace clay, some zones slightly 21
more clayey, slightly micaceous, wet, no odor.
- 501920 | 5.4 | Neg. |100% B
15— -15—
L o L
501921 | 45 | Neg. 100% Very fine to fine SAND, black (SY 2.5/1), trace red
4 grains, wet, moderate cdor, sheen. .
26 . : 26
Very fine sandy SILT/Silty very fine SAND, olive
- brown {2.5Y 4/3), very slightly micaceous, wet, no .
- 501922 | 62 | Neg. [100% odor. : . -
Grading to silty very fine SAND, olive brown (2.5Y
7 4/3), 20-30% silt, very slightly micaceous, wet, no 7
- odor. -
20 20
B 501923 | 54 | Neg. [100% B
7 SILT, olive brown (2.5Y 4/3), trace to 30% very ]
B fine sand, slightly micaceous, sand in mixed zones. -
31 801924 | 54 | Neg. |100% 31
C e

Drilled By: Cascade Drilling

Drill Method: Direct Push

Drill Date February 28, 2003

Well Casing Elevation: NA
Barge Deck Elevation: B.6 ft

Borehole Diameter: Varies

Sheet: 2 of 3

Datum: City of Portland Datum - 1929




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Locatien: Portland, OR

Borehole; WB-8

Logged By: David Lamadrid

Ground Surface: Barge Deck

DEPTH (feet)

ELEVATION {feet)

SAMPLE
NUMBER

QvM
(ppm)

SUDAN IV

RECOVERY

INTERVAL

GROUP
SYMBOL

LITHOLOGIC
DESCRIPTION

BACKFILL
(Bentonite grout)

DEPTH (feet]

ELEVATION (feet)

—37

—a7

-25—

501925

64

Neg.

100%

ML

501924

7.0

Neg.

70%

SILT, olive brown (2.5Y 4/3), trace to 30% very
fine sand, slightly micaceous, sand in mixed zones.

Grades to silty very fine SAND, 5-15% silt,
micaceous, wet,

501927

5.4

Neqg.

80%

=307

501928

7.0

Neg.

100%

Grades to very fine to fine SAND, olive brown
{2.5Y 4/3), micaceous, wet.

501929

54

Neg.

75%

Very fine sandy SILT, olive brown (2.5Y 4/3), trace
orange mottling at 39 fi, 10-20% sand, wet.

=36

501930

20

Neg.

25%

Grading to silty very finc SAND, olive brown (2.5Y
4/3), 20-30% silt, wet.

Fine to coarse SAND, black (2.5Y 2.5/1), trace red
grains, wet.

BASALT, black, massive.

—ar

42

Refusal on basalt at 43.8 ft below barge deck.

Groundwater sample GW02280301 collected at 16-
290 ft below deck.

Groundwater sample GW02280302 collected at
39.5-43.5 ft below deck.

47

-25—

=307

-357

Drilled By: Cascade Drilling

Drill Method: Direct Push

Drill Date February 28, 2003

Well Casing Elevation: NA
Barge Deck Elevation: 8.6 ft

Borehele Diameter: Varies

Sheet: 30f 3

Datum: City of Portland Datum - 1929




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-9

Logged By: Eron Dodak

Ground Surface: Barge Deck

% 5
£ 2
g =z SAMPLE | OVM o] GROUP LITHOLOGIC BACKFILL ¥ z
e 'Q_ NUMBER|(ppm)| 2 | & | 3 | symBoL DESCRIPTICN {Bentonite grout) & o
T <« z | 2|2 T &
E = < = & [
o w [=] Q = o w
w - =2 w z L -l
o o » || 2 s O
o 10 Barge Deck o 10
B i Willamette River surface. B _
Mudline at 5 ft below barge deck.
=5 5
57 Gravelly fine to coarse SAND, very dark gray 5T
(10YR 3/1), trace of silt, gravel up to 1” dia,, trace
L organics, no odor. N
B 4 801931 0.0 | Neg. [ 15% B .
T Becomes very dark gray (7.5YR 3/1), trace of 7
concrete, red brick, and glass.
10 o— 501932 | 0.8 | Neg. | 26% 10 0
- i Fine to medium SAND, gray (7.5YR3/1), - |
miceaeous, trace fine gravel, weak odor.
r 4 S01933 | 3.4 | Neg. | 90% B .
r 7 Trace wood. - 7
r 501934 | 3.5 | Neg. | 60% . -
7 g ! Becomes dark gray (2.5Y 4/1), 15-20% silt, weak to 7
moderate odor, possible sheen at bottom of sampler.
—15 15

Drilled By: Cascade Drilling

Drill Method: Direct Push

Drill Date March 4, 2003

Well Casing Elevation: NA
Barge Deck Elevation: 10.1 f

Borehole Diameter: Varies

Sheet: 1 0f 3

Datum: City of Portland Datum - 1929




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemigals, Inc.

Location: Portland, OR

Beorehole: WB-9

Logged By: Eron Dodak

Ground Surface: Barge Deck

T %
& &
T =z |sampLE| Oovm . GROUP LITHOLOGIC BACKFILL T =
& g NUMBER | {ppm)| = & | 2 symeoL DESCRIPTION {Bentenite grout) & g
-
£ 28| % E 3
B oo S|g|E 5 g
o o @ [ F4 o D
Fine to medium SAND, dark gray (2.5Y 4/1), 15-
20% silt, micaceous, trace fine gravel, weak to
r | 501935 | 6.1 | Meg. | 5% moderate odor, - J
. 5-10% silt, o sheen, .
L SILT, very dark gray {2.5Y 3/1), soft, trace organic L
I fibers, weak odor, 7
= | 501936 | 0.0 | Neg. [100% Becomes dark gray (2.5Y 4/1), trace very fine sand, - |
micaceous, weak to indistinct odor.
~20 0 NA Na | NA | 0% 20 o]
" Silty fine to med. SAND, very dark pray (2.5Y 3/1), |
- | 501937 | 00 | Neg. |60% 15-20% silt, weak to moderate odor, light iridescent = |
sheen.
SILT, dark gray (10YR 4/1), slightly stiff, weak
B | odor. - _
Fine to med. SAND, very dark gray (2.5Y 3/1),
trace red grains, indistinct odor, no sheen.
r 1 . . % I
- SO19%8 | 0.1 | Neg. | 0% SILT layers, dark gray (10YR 4/1), at 24’ bgs (2" .
thick) and 24.5' bgs (1.2” thick), sheen between
L s layers. s
157 Trace of woed and silt. -157
B ] S01939 | 0.4 | Neg. [40% - |
SILT, dark gray (10YR 4/1), slightly stiff, indistinct
i odor. |
7 Silty fine SAND, dark gray (10YR 4/1), 10-15% ]
silt, moderate odor, iridescent sheen,
L 1 501940 | 0.0 |nNeg. |50% Grading to sil_ty very fine SAND, grayish brown o ]
{2.5Y 5/2), micaceous.
Grading to SILT, grayish brown (2.5Y 5/2}, slightly
L ) stiff, indistinct odor, no sheen. - N
Silty very fine SAND, dark gray brown (2.5Y 4/2), 15-
20% silt, micaceous, indistinct odor,
=30 501941 1 0.0 | Neg. |100% 30
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Drill Method: Direct Push Barge Deck Elevation: 101 f
Drill Date March 4, 2003 Borehole Diameter: Varies Sheet: 2 of 3




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Ing,

Location: Portland, OR

Borehole: WB-9

Logged By: Eron Dodak

Ground Surface: Barge Deck

DEPTH (feet)

ELEVATION (feet)

SAMPLE
NUMBER

QVM
{ppm)

SUDAN IV

RECOVERY

INTERVAL

GROUP
SYMBOL

LITHOLOGIC
DESCRIPTICN

BACKFILL
(Bentonite grout)

DEPTH {feet)

ELEVATION (feet)

a5

40

45

=25

-30

ML

501942

0.0

Neg.

100%

{ 501843

0.0

Neg.

85%

4 501844

0.0

Neg.

100%

SILT, grayish brown (2.5Y 5/2), trace clay,
moderately stiff, no cdor.

Sandy silt zone 1 in. thick.

20-30% clay, stiff.

Very fing sandy SILT, grayish brown (2.3Y 5/2),
20-40% sand, indistinct cdor.

Grading to SILT,

Silty very fine SAND, brown (10YR 4/3), 15-25%
silt, micaceous, indistinct odor.

Becomes dark yellow brown (10YR 3/4).

Becomes dark gray brown (10YR 4/3), some orange
mottling, weak to moderate odor.

SILT, grayish brown (10YR 5/2), slightly to
moderately stiff, trace orange mottling, weak to
moderate odor.

501945

0.0

Neg.

75%

501946

0.0

Neg.

NA

Silty very fine to fine SAND, dark gray brown
(10YR. 4/2), 15-25% silt, trace orange banding,
micaceous, weak to moderate odor.

Becomes dark yellow brown (10YR 4/4), mostly
fine sand.

Very fine sandy SILT, dark gray brown (10YR 4/2),
micaceous, 30-45% sand, indistinct odor.

Silty very fine SAND, brown (10YR 5/3), 20-30%
silt, micaceous, indistinct odor, no sheen.

BASALT: black (2.5Y 2.5/1), massive, well
indurated, indistinct odor.

35

40

/|

Refusal on basalt at 40.2 ft below barge deck.
Groundwater sample GW03040301 collected at 20-
24 ft below deck,

Groundwater sample GW03040302 collected at 36-
40 ft below deck,

45

=257

-30—

Drilled By: Cascade Drilling

Drill Method: Direct Push

Drill Date March 4, 2003

Well Casing Elevation: NA
Barge Deck Elevation: 10.1 ft

Borehole Diameter: Varies

Sheet: 30of 3

Datum: City of Portland Datum - 1929




Project No: 8601192.001 0634 Borehole: WB-10
Project: ATOFINA
Client: ATOFINA Chemicals, Inc. Ground Surface: Barge Deck
Location: Portland, OR Logged By: Eron Dodak
< =z |SAMPLE|OVM . GROUP LITHOLOGIC BACKFILL 3 =z
& |C__> NUMBER | (ppm}| = £ | 4 | symeoL DESCRIPTION (Bentonite grout) & g
-
£ s z 2| z g
v S|E|¢k 5 Y
s 7] [ z o w
10 Barge Deck 10
J r
Willamette River surface.
-5 5— —5 5~
F10 o 10 0
Mudline at 14 ft below barge deck.
i ML | SILT, dark olive gray (3Y 3/2), trace clay and 7
organics, soft, wet, weak to indistinct odor.
F15 -5—SD1947*| 4.8 | Neg. |[100% —15 5
Fine sandy SILT zone 0.3 thick.
L ] - R
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1529

Drill Method: Direct Push

Drill Date March 5-6, 2003

Barge Deck Elevation: 10.0 ft

Borehole Diameter: Varies Sheet: 1 0of 3




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portiand, OR

Borehole: WB-10

Logged By: Eron Dodak

Ground Surface: Barge Deck

= 5
2 e
€ z |sampLE|ovm - GROUP LITHOLOGIC BACKFILL T z
& g NUMBER | (ppm)| = | 2 | sympoL DESCRIPTION {Bentonite grout) g 9
T z > 2 z =
[~ o =] 4
g o 21g &8 5 o
a o @ & = e o
mL | SILT, dark olive gray (5Y 3/2), trace clay and
301949 | 59 | Neg. [100% organics, soft, wet, weak to indistinct odor.
] Very fine sandy SILT zone 0.3' thick, few thin 0 T
(1732 thick) tan clay laminations.
L A Trace fibrous organics, indistinct odor. L |
801950 | 8.0 | Neg. [ NA Becomes very dark gray (5Y 3/1), trace sand, weak
to moderate odor, trace of iridescent sheen.
- -10—{ S01951 | 12.1 | Neg. [100% 5-10% very fine sand, indistinct odor, no sheen. - 10
21 R 21 -
i 7 501952 | 80 | Neg. 100% Increased fibrous organic content and decreased i ]
sand content.
501953 | 67 | Neg. |70% Becomes. daJ.'k olive gray (.SY 3/2), with some tan
clay laminations (1/32” thick).
F 15 15
26 \ 26 -
Becomes very dark gray (5Y 3/1), occasional tan
clay laminations, weak odor,
- 4 501954 | 32.2 | Neg. |100% B 7
501955 | 117 | Neg. |100%
- . ;“L" Silty fine SAND, dark gray (10YR 4/1), 20-30% - .
silt, strong odor, sheen.
SILT, dark gray (10YR 4/1), 5-10% fibrous
- -20—] SO1956 | 22B0 | Neg. |100% organics, soft to slightly stiff, strong odor, no sheen. r -207
31 =31 -
2-5% fiberous organics, moderate odor.
C 4 501957 | 271 | Neg. |[100% C -]
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Drill Method: Direct Push Barge Deck Elevation: 10.0 i
Drill Date March 5-6, 2003 Borehole Diameter: Varies Sheet: 20f 3




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-10

Logged By: Eron Dodak

Ground Surface: Barge Deck

DEPTH (feet)

SAMPLE
NUMBER

ELEVATION (feet)

OVvM
{ppm)

SUDAN Iv

RECOVERY

INTERVAL

GROUP
SYMBOL

LITHOLOGIC
DESCRIPTION

BACKFILL
{Bentonite grout)

DEPTH (feet)

ELEVATION (feet)

—37

—a2

—47

-1 801958

243

Neg.

95%

S01859

89

Neg.

90%

ML

SILT, dark gray (10YR 4/1), 2-5% fibrous organics,
soft to slightly stiff, moderate odor, no sheen.

Silty fine SAND layer at 31.9-32.0 ft below deck.

Becomes vety dark gray (5Y 3/1}, 5-15% very fine
sand, trace clay, decreased fibrous organics content,
weak odor.

Sand rich zone at 33.9-34.0 fi below deck.

Trace carbonized wood, no odor, sand, or clay,

501960

58

Neg.

100%

-30— SO1981

35

Neg.

100%

501962

1.1

Neg.

15%

Silty medium to coarse SAND, very dark gray
(2.5Y 3/1), 5-10% wood, no odor, light organic
sheen. Grades to silty very fine sand below 36.7 ft.

Fine SAND, dark pray (2.5Y 4/1}, 5-10% silt, trace
red grains, no odor or sheen. '

Silt and wood rich zone 0.3' thick.

Trace silt.

Becomes very dark gray brown (2.5Y 3/2).

Fine to coarse GRAVEL, very dark gray (10YR
3/1), subrounded to rounded, no odor or sheen.

37

—42

BASALT, black (5Y 2.5/1), vesicular, well
indurated, orange staining lining vesicles, no odor
or sheen.

Refusal on basalt at 42.7 ft below barge deck.
Groundwater sample GW03050302 collected at 28-
32 ft below deck.

Groundwater sample GW03060301 and duplicate
sample GW03060302 collected at 38-42 ft below
deck.

*Duplicate soil sample S0O1948 collected from this
interval.

—47

=25

-30—

Drilled By: Cascade Drilling

Drill Methed: Direct Push

Drill Date March 5-6, 2003

Well Casing Elevation: NA
Barge Deck Elevation: 10.0 ft

Borehole Diameter: Varies

Sheet; 3 of 3

Datum: City of Portland Datum - 1929




Project No: 8601192.001 0634
Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-11

Ground Surface: Barge Deck

Logged By: Eron Dodak

% $
& &
¥ = |SAMPLE| ovm - GROUP LITHOLOGIC BACKFILL 3 z
£ E NUMBER|{ppm)| 2 g | 2 | symeoL DESCRIPTION {Bentonite grout) g 9
T o z 2 2 r g
> b4 Q & [
E g S |8 E g
o o @ -2 E4 o
9 Barge Deck g9
k=4 o
7 Willamette River surface. 7
5 5—
- -5
0 o—
10 10
i i Mudline at 11.5 ft below barge deck. i
L ML [ SILT, dark olive gray (5Y 3/2), trace fine sand and L
| organics, soft, no odor, |
SQ1963 | 44 | Neg. |[100%
B Light tan clay-rich zones, 5-10% fibrous organics. B
L L
L
5| SO1964 | 3.7 | Neg. |100% Oceasional tan clay rich laminations, weak odor. -5
—15 15
7| 801965 | 14.8 | Neg. | 30% 7]
i | As above with color dark gray (5Y 4/1), weak odor, i N
trace of dark brown oily material.
-107 As above with consolidated tan fiberous material -107
=20 19.3-19.4 ft below deck. 20

Drilled By: Cascade Drilling

Drill Method: Direct Push

Drill Date March 6-7, 2003

Well Casing Elevation; NA
Barge Deck Elevation: 9.4 ft

Borehocle Diameter: Varies

Datum: City of Portland Datum - 1929

Sheet: 1 of 2




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-11

Logged By: Eron Dodak

Ground Surface: Barge Deck

DEPTH (feet)

SAMPLE
NUMBER

ELEVATION (feet)

ovM
{ppm)

SUDAN IV

RECOVERY

INTERVAL

GROUP
SYMBOL

LITHOLOGIC
DESCRIPTION

BACKFILL
{Bentonite grout)

DEPTH (feet)

ELEVATION (feet)

25

— 30

36

40

S0O1966

109

Neg.

20%

ML

-1567
501967

1230

Neg.

60%

501968

78.5

Neg.

100%

501969

128

Neg.

5%

S01970

214

Neg.

45%

501971

135

Neg.

35%

SILT, dark gray (10YR 4/1), trace of very fine sand
and fiberous organics, slightly stiff, weak to
moderate odor.

As above with 4" thick very fine sand rich (30-
40%) zone.

As above with strong odor, 5-10% fiberous
material, few black bands 1" thick.

Trace of Silty fine SAND at bottom of sampler,
dark gray (10YR 4/1), possible sheen.

SILT, dark gray (10YR 4/1), trace micaceous very
fine sand and carbonize/noncarbonized wood,
slightly stiff, weak odor,

As above with very fine micaceous sand (10-20%),
indistinct odor.

Slightly silty fine SAND, dark gray (2.5Y 4/1),
trace wood and red grains, indistinct odor, light
organic sheen at 31.7 ft only.

As above with very fine to fine sand, no wood,
moderate odor.

Silty very fine SAND, olive brown (2.5Y 4/3),

micaceous, 30-40% silt, piece of wood at bottom of
unit, moderate odor.

—25

BASALT: very dark gray {2.5Y 3/1), massive, well
indurated, mederate odor.

Refusal on basalt at 34.0 ft below deck,

Groundwater sample GW(03070302 collected at 23-
27 ft below deck.

Groundwater sample GW03070301 collected at 31-
33.5 ft below deck.

—40

-15—]

Drilled By: Cascade Drilling

Drill Method: Direct Push

Drill Date March 6-7, 2003

Well Casing Elevation: NA
Barge Deck Elevation: 9.4 ft

Borehole Diameter: Varies

Sheet: 2 of 2

Datum: City of Portland Datum - 1929




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-12

Ground Surface: Barge Deck

Logged By: David Lamadrid

i H

H g

Z z |sampLE|Oovm - GROUP LITHOLOGIC BACKFILL T =z
& O |NUMBER|(ppm)| = « 2 | SYmMBOL DESCRIPTION {Bentonite grout) g o
r & z z | 2 r I
> o Q & =]
5 o 8¢ ¢ g o
o w 71 o = e w
.10 Barge Deck 10

1° — o —

0 | Willamette River surface. B |
=5 5— —5 5—
—10 g 10 g
15 5 15 5
L 1 - 4
20 10— 20 10—
—25 _15-] 25 15—

=30 30

Drilled By: Cascade Drilling
Drill Method: Direct Push

Drill Date February 19-20, 2003

Well Casing Elevation: NA
Barge Deck Elevation: 10.1 ft

Borehole Diameter: Varies

Datum: City of Portland Datum - 1929

Sheet: 1 of 2




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-12

Logged By: David Lamadrid

Ground Surface: Barge Deck

€ z |sampLE|oVM > GROUP LITHOLOGIC BACKFILL T z
£ g_ NUMBER | {ppm)| = k| d | symeoL DESCRIPTION {Bentonite grout) & E
£ g /3 £ g
o ] a Q S [T
w -1 = w i -
o w & 2 o o
—35 25— 3% 25
—40 30— 40 39—
i I Mudline at 43.0 ft below barge deck., i T
r N ML | SILT, dark gray (10YR 4/1), trace clay, minor fine ]
- | SO1870 | 2.9 | Neg. (100% rootlets, soft, wet, organic odor. - .
45 _35—] . —45 35—
3 SO1871 | 0.7 | Neg. | NA Some black mottling. 3
L Clayey SILT, dark olive brown (2.5Y 3/3), 20-30% B
T so1872 | 2.2 | NA | NA clay, minor fine rootlets, wet, weak to indistinct N
- - odor. - _
50 40— NA NA | NA | 0% 50 40—
GRAVEL, rounded, primarily basalt with minor ]
r - quartzite, up to 2-in. dia. u -
L _ Refusal on gravel at 52.2 ft below barge deck. L |
| Groundwater sample GW02200301 collected at 48- B
59 45 52 ft below deck. 55 45
L a0 60
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Drill Method: Direct Push Barge Deck Elevation: 10.1 ft
Drill Date February 19-20, 2003 Borehole Diameter: Varies Sheet: 20f 2




Project No: 8601192,001 0634
Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-13

Logged By: David Lamadrid

Ground Surface: Barge Deck

DEPTH {feet)

SAMPLE
NUMBER

OVM
{(ppm)

SUDAN IV

RECOVERY

INTERVAL

GROUP
SYMBOL

LITHOLOGIC
DESCRIPTION

BACKFILL
{Bentonite grout)

DEPTH (feet)

© | ELEVATION ({feet)

Barge Deck

© | ELEVATION (feet)

(=]

—1i5

Willamette River surface.

Mudline at 8 ft below barge deck,

-1 501896

32

Neg.

40%

S01887

7.4

Neg.

100%

{11 HI LS

SM

S01898

5.7

Neg.

100%

_| sO1898

6.5

Neg,

100%

Fine to medium sandy SILT layer, dark olive gray
(5Y 3/2), wet, at 8.00 to 8.04 ft below deck.

SILT, dark clive gray {5Y 3/2), soft, single wood
fragment 2" thick, wet.

L+

Fine to medium SAND, very dark gray (5Y 3/1),
wet.

-‘ Silty very fine SAND, mottled dark olive gray (5Y

% 3/2) and very dark gray (5Y 3/1), slightly
\ micaceous, 20-30% silt, wet.

Silt content decreased with depth,

1

\
Y
Fine to medium sandy SILT, dark olive gray (5Y
3/2), 30-40% sand, soft, trace organics and wood
fragments, rare shells, slight iridescent sheen, wet.
At 13 ft below deck, clayey SILT, dark olive gray
(5Y 3/2), 20-30% clay, soft, abundant wood
fragments at contact, wet.

Trace clay, slight black mottling, slightly
micaceous, trace fiberous organics and wood
fragments, faint iridescent sheen.

Grades to 20-30% clay.

10

10—

Drilled By: Cascade Drilling

Drill Method: Direct Push

Drill Date February 26, 2003

Well Casing Elevation: NA
Barge Deck Elevation: 8.8 fi

Borehole Diameter: Varies

Sheet: 1 of 2

Datumn: City of Portland Datum - 1929




Project No: 8601192.001 0634

Preject: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Pertland, OR

Borehole: WB-13

Logged By: David Lamadrid

Ground Surface: Barge Deck

DEPTH (feet)

SAMPLE
NUMBER

ELEVATION (feet)

ovM
(ppm}

SUDAN IV

RECOVERY

INTERVAL

GROUP
SYMBOL

LITHOLOGIC
DESCRIPTION

BACKFILL
(Bentonite grout)

DEPTH (feet)

ELEVATION {feet)

29

—sa

S01900

12.3

Neg.

100%

Clayey SILT / silty CLAY, dark olive gray (5Y
3/2), abundant black mottling that decreases with
depth, weak odor, wet.

-15— S01901

Neg.

100%

Very fine to fine SAND, dark olive gray (5Y 3/2),
wet, weak odor, faint sheen.

ML/
CcL

Clayey SILT /silty CLAY, dark olive gray (5Y
3/2), abundant black mottling that decreases with
depth, weak odor, wet.

501802

268.8

Neg.

100%

501803

Neg.

100%

Very fine to fine SAND, very dark gray (5Y 3/1}),
trace red grains and mica, faint to no odor.

Abundant wood at 27.5 ft only, grades to very fine
to medium sand.

/|

Very fine sandy SILT, light olive brown (2.5Y 5/4),

\slightly micaceous, wet, faint odor.

BASALT (recovery too poor for description).

/

Retfusal on basalt at 28.5 ft below deck.
Groundwater sample GW02260303 collected at 13-
17 ft below deck,

Groundwater sample GW02260304 collected at
24.5-28.5 ft below deck.

34

—29

-25—]

Drilled By: Cascade Drilling

Drill Methed: Direct Push

Drill Date February 26, 2003

Well Casing Elevation: NA
Barge Deck Elevation: 8.8 ft

Borehole Diameter: Varies

Sheet: 2 of 2

Datum: City of Portland Datum - 1929




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-14

Logged By: David Lamadrid

Ground Surface: Barge Deck

g %
2 £
< 2z |SAMPLE| OVM - GROUP LITHOLOGIC BACKFILL 5 =z
& g NUMBER |{ppm)| 2 e | 2 | symeoL DESCRIPTION (Bentonite grout) 2 f_j
s z 18 ¢ : &
5@ 5 g & Bog
o 7] 4 = o W
.8 Barge Deck [
u o
7] Willamette River surface. 7]
5 5
5 =5
0 0
—10 10
L L
-5 51
L L
] Mudline at 15 ft below barge deck. T
15 - 15
i ML | SILT, dark olive gray (5Y 3/2), soft, trace fibrous i
| . organics, rare wood fragments, few scattered pale L
|| SO1806 | 13.8 | Neg. 1100% yellow (2.5Y 7/4) thin clay laminations (1/8" thick), |
wet.
_ Grades to 20-30% clay. _
r SO1907 | 16.2 | Neg. |100% I
-10 ~10~
i ~ 501908 | 146 | Neg |100% No clay laminations. I |
20 —20
i i Single broken plastic fragment. i N
L il L
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Drill Method: Direct Push Barge Deck Elevation: 8.5 ft
Drill Date February 27, 2003 Borehole Diameter: Varies Sheet: 1 0of 2




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-14

Logged By: David Lamadrid

Ground Surface: Barge Deck

¥ ]
€ Zz |[sampLE|oVvM > GROUP LITHOLOGIC BACKFILL g z
& S NUMBER |(ppm}| = | & | 3 | symBoL DESCRIPTION {Bentonite grout) & g
£ g $|8|¢& £ 3
g 4 218|8 5 @
o uw ) [ F4 & m
_ . As above with 5-15% clay, three layers {up to 1~ _
L SO1909 | 88 | Neg. | 60% ML thick) of black staining with weak odor at 22-22.7 ft L
below deck.
-15— -15—]
B Less odor with depth. L
i | S0O1910 | 14.6 | Neg. |100% i _
- SM [ Silty very fine to fine SAND, dark olive gray (5Y Loy
3/2), 20-30% silt, wet, no odor. ]
B 'SP | Very fine to fine SAND, datk gray (5Y 3/1), trace | e
L red grains, rare small wood fragments, wet, no odor. i
| 801911 | 187 | Neg. | 10% .
32 501912 | NA [ Neg, | 15% 32
25 25—
I | SO | NA | Nea. | 15% Single 1” thick gray (5Y 5/1) SILT layer. I |
i i Possible weak odor. i |
o 501914 | NA | Neg. [30% SM | Silty very fine to fine SAND, very dark gray (5Y B
7 AL 3/1), 10-20% silt, trace red grains, wet. T
—37 27 thick gray (5Y 5/1) SILT layer, undetlain by 17 37
7] thick very fine to fine SAND at 36.3 ft below deck. 7
i | Very fine sandy SILT/silty very fine SAND, light I
30 olive brown (2.5Y 5/4), slightly micaceous, wet. =307
i ] BASALT, slightly vesicular, slight green secondary i |
mineralization in vesicles (few broken fragments
B only). i
| Refusal on basalt at 37,0 ft below deck. B
4 Groundwater sample GW02270301 collected at 19- _
. 23 ft below deck. L i
y Groundwater sample GW02270302 collected at 32- -
B 36 ft below deck. |
35 -35—
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Drill Method: Direct Push Barge Deck Elevation: 8.5 ft
Drill Date February 27, 2003 Borehole Diameter: Varies Sheet: 2 of 2




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-15

Logged By: David Livermore

Ground Surface: Barge Deck

g T
£ 2
¥ =z |samPLE|ovM > GROUP LITHOLQGIC BACKFILL ¥ oz
& 2 [NUMBER|(ppm)| 2 E a' SYMRBOL DESCRIPTION [Bentonite grout) & O
r g z | 8|3 : E
o= < ] x o
o <] Q = AT
w - 2 1T} z w -l
6 7] o« z a o
8 Barge Deck 8
J 1]
L 1 Willamette River surface (estimated). L T
5 5|
5 -5
0 0
10 —10
I~ r
-5 5
L 15 —15
-10— =10
50 —20
-15—] -15—
25 25
-20 20—
30 30
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Drill Method: Direct Push Barge Deck Elevation: B.5 ft
Drill Date February 17, 2003 Borehole Diameter: Varies Sheet: 1 0f 2




Project: ATOFINA

Location: Pertland, OR

Project No: 8601192.001 0634

Client: ATOFINA Chemicals, Inc.

Borehole: WB-15

Logged By: David Livermere

Ground Surface: Barge Deck

$ 3
e £
£ =z |SAMPLE| ovMm > GROUP LITHOLOGIC BACKFILL %5 =z
£ ,9_ NUMBER [(ppm)| = | & | 32 | symeoL DESCRIPTION {Bentonite grout) 2 ©°
E 3 2 3|2 E s
o a =] o w E a
w | =] w [t w g
c o 4 = a D
25— -25
L a5 35
-30 -30—
— 40 40
i 35— Mudline at 44 ft below barge deck. I 35—
i - ML | SILT, very dark gray (2.5Y 3/1), very soft, trace of 4
45 501850 | 0 | Neg. [100% very fine roots, wet. 45
- 501851 | 0 | Neg. [100% T
- Trace mica and charcoal, some clay, moderately -
r 501852 { 0 | MNeg. [100% plastic. =
-40— -40—
i S01853 | 3.0 | Neg. ]100% Becomes very dark gray (2.5Y 3/1) to black 2.5Y i -
9, SR
—50 SQ1854 0 [ Nea. 100% : X 2.5/1), trace sand. 50
L BASALT, dark gray, vesicular, slightly weathered, L
_ hard, dense. 7
B N Refusal on basalt at 50.0 ft below barge deck. i N
i 45— Groundwater sample GW02170301 collected at i 45—
- 45.3 ft to 49.3 ft below deck. -
55 55
50— -50
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Drill Method: Direct Push Barge Deck Elevation: 8.5 ft
Drill Date February 17, 2003 Borehole Diameter: Varies Sheet: 2 of 2




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Locaticn: Portland, CR

Borehole: WB-16

Ground Surface: Barge Deck

Legged By: David Lamadrid

& $
% =z |SAMPLE| OVM > GROUP LITHOLOGIC BACKFILL g =z
£ E NUMBER |{ppm)| 2 E | 2 | symBoL DESGRIPTION (Bentonite grout) 2 g
T o Z 2 z I «
= - < Q = >
a0 =] O w o W
W S 1 e w3
(=] w n o = =] w
1" Barge Deck 11
e o
10— 10
- Willamette River surface, L
L5 —5
5~ £—
10 10
0] o
15 —15
-5 -5
20 —20
-10 =10
- —25
-15—] -15—
30 30
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Pertland Datum - 1929
Drill Method: Direct Push Barge Deck Elevation: 11.5 ft
Drill Date February 19, 2003 Borehole Diameter: Varies Sheet: 1 of 2




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Ing,

Location: Portland, OR

Borehole: WB-16

Logged By: David Lamadrid

Ground Surface: Barge Deck

% =z |sampPLE|ovmM > GROUP LITHOLOGIC BACKFILL T z
e ,9. NUMBER |(ppm)| 2 | & .-;' SYMBOL DESCRIPTION (Bentonite grout) & .9_
5 4 S|8|E § o
o o 7 o Z a o
-20 - -20—
35 35
25— - =257
= Mudline at 38.6 ft below barge deck. -
F ML} SILT, mottled dark gray (10YR 4/1) and black -
0 7 501867 | 8.1 | Neg. |[100% (10YR 2/1), trace clay, wet, weak to moderate odor. 7]
- 40
307 501868 | 11.8 | N 100% 907
r | © | s ¢ Becomes light olive brown (2.5Y 4/1), slightly -
L | | . micaceous, moderate odor. N 7
501869  NA | NA 1 50% i Very fine to fine SAND, dark gray brown (2.5Y .
r N 4/2), uniform, wet, slight odor. B i
—45 BASALT, massive (few broken fragments only). 45
L N Refusal at 43.3 ft below barge deck. L ]
-35 Groundwater sample GW02190301 collected at 42- 351
B ] 43 fi below deck. B ]
50 —50
40 40—
—55 55
-45— i -45—
60 60
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Pertland Datum - 1929
Drill Method: Direct Push Barge Deck Elevation: 11.5 ft
Drill Date February 19, 2003 Borehole Diameter: Varies Sheet: 2 of 2




Project No: 8601192.001 0634
Preject: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-17

Ground Surface: Barge Deck

Logged By: David Lamadrid

3 g
1] ]
= E3
¥ =z |SAMPLE | ovm > GROUP LITHOLOGIC BACKFILL T =z
& g NUMEER | (ppm)| = E | 4 | symeoL DESCRIPTION (Bentonite grout) £ ©
= " 4 > = T E
e = o =] 11 = =
o ] =} O o [- T
w ) = w L -
o w 7] [ 2 o
N 9 Barge Deck 9
L) L]
| Willamette River surface. |
L 7] i .
L 5] B 5
.._5 N _5 —
| 0 L 0
L -5 L 5
=15 —15 ]
L -10— | 10
Lo ] 20 |

Drilled By: Cascade Drilling
Drill Method: Direct Push

Driill Date February 27, 2003

Well Casing Elevation: NA
Barge Deck Elevation: 8.8 ft

Borehole Diameter; Varies

Datum: City of Portland Datum - 1929

Sheet: 1 of 2




Project No: 8601192.001 0634 Borehol
Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

¢ WB-17

Ground Surface: Barge Deck

Logged By: David Lamadrid

] g
& £
S =z |sAMPLE|ovm > GROUP LITHOLOGIC BACKFILL g z
& ,9_ NUMBER | (ppm)| 2 & 2 | symBoL DESCRIPTION {Bantonite grout) 2 Q
z < z [ = = z &
[~ = <L [=3 14 = =
i@ 51§88 5 G
o o @ o F4 g8 o
L 15— L 157
Las ~25 |
L 20— L 20
=30 ] —30 i
. Mudline at 34.0 ft below barge deck. 25
I ML | Slightly clayey SILT, very dark gray (5Y 3/1), 5-
i 15% clay, soft, trace rootlets and black mottling, i
35 501906 | 7.3 | Neg. | 25% wet, organic odor. 73
801905 | 13 | Neg. |100% — Very fine to fine SAND, very dark gray (5Y 3/1),
| . trace red grains, wet, no odor, / B -
BASALT, black, massive (few fragments only).
L 7 Refusal on basalt at 36.2 fi below deck. L -
Ne groundwater samples collected.
| -30—] | 30
40 | F40 |
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Drill Method: Direct Push Barge Deck Elevation: 8.8 ft
Drill Date February 27, 2003 Boreheole Diameter: Varies Sheet: 2 of 2




Project No: 8601132.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, CR

Borehole: WB-18

Ground Surface: Barge Deck

Logged By: David Lamadrid

DEPTH (feet)

SAMPLE
NUMBER

ELEVATION (feet)

ovM
(ppm)

SUDAN IV

RECOVERY

INTERVAL

GROUP
SYMBOL

LITHOLOGIC
DESCRIPTION

BACKFILL
[Bentonite grout)

DEPTH {feet)

ELEVATION {feet)

Y
o

Barge Deck

=]

=

—10

Willamette River surface,

Mudline at 8§ ft below barge deck.

=

501888

5.1

Neg.

100%

NA

NA

NA

0%

Silty very fine SAND, very dark gray (5Y 3/1), 30-
40% silt, slightly micaceous, trace fibrous organics
and fine rootlets, rare fine gravel, few wood

fragments, wet.

ML

Grading to slightly sandy SILT, very dark gray (5Y
3/1), 5-15% fine sand, slightly micaceous, trace
fiberous organics and fine rootlets, rare fine gravel,

few wood fragments, wet.

—10

Drilled By: Cascade Drilling

Drill Method: Direct Push

Drill Date February 25-26, 2003

Well Casing Elevation: NA
Barge Deck Elevation: 9.5 ft

Borehole Diameter: Varies

Datum: City of Portland Datum - 1929

Sheet: 1 of 3




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-18

Logged By: David Lamadrid

Ground Surface: Barge Deck

DEPTH (feet)

SAMPLE
NUMBER

ELEVATION {feet)

OvM
(ppen)

SUDAN v

RECOVERY

INTERVAL

GROUP
SYMBOL

LITHOLOGIC
DESCRIPTION

BACKFILL
(Bentonite grout)

DEPTH (feet)

ELEVATION (feet)

17

22

S01889

5.1

Neg.

100%

ML

Slightly sandy SILT, very dark gray (5Y 3/1), 5-
15% fine sand, slightly micaceous, trace fibrous
organics and fine rootlets, rare fine gravel, few
wood fragments, wet.

501890

43

Neg.

100%

Silty very fing SAND, very dark gray (5Y 3/1),
trace fibrous organics, abundant wood fragments at
14 ft, wet.

Slightly sandy SILT, very dark gray (5Y 3/1), 5-
15% sand, slightly micaceous, trace organics, wet.

501891

5.1

Neg.

60%

SM

501892

6.7

Neg.

100%

Silty very fine to fine SAND, very dark gray (5Y
3/1), 20-30% silt, trace fibrous organics and fine
rootlets, few wood fragments, wet,

Slightly clayey SILT, dark olive gray, trace
organics and very fine sand, 5-15% clay, wet, no
odor, sheen.

2” thick silty SAND layer, 10-20% silt, weak odor,
sheen.

Clayey SILT, dark olive gray {(5Y 3/2), rare wood
fragments, wet, faint edor.

501893

59

Neg.

50%

17 thick black (5Y 2.5/1) fine to medium sand
layer, wet, moderate odor.

Clayey SILT as above with weak odor,

Very fine to fine SAND, black (5Y 2.5/1), trace red
grains and fine mica flakes, few scattered thin (1/4”
to 3/4” thick) silt laminations, wet, faint odor,
sheen.

Odor decreases with depth.

-10—]

Drilled By: Cascade Drilling

Drill Method: Direct Push

Drill Date February 25-26, 2003

Well Casing Elevation: NA
Barge Deck Elevation: 9.5 ft

Borehele Diameter: Varies

Sheet: 2 of 3

Datum: City of Portland Datum - 1929




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOQFINA Chemicals, Inc,

Location: Portland, OR

Borehole: WB-18

Logged By: David Lamadrid

Ground Surface: Barge Deck

£ z |sampLe|ovm > GROUP LITHOLOGIC BACKFILL g z
£ ,9_ NUMBER | (ppm)| 2 g | 2 | symeoL DESCRIPTION {Bentonite grout) & g
-
E 3 Z 3|2 £ g
z -l
o @ | 2 a o
Very fine to fine SAND, black (5Y 2.5/1), trace red
157 grains and fing mica flakes, few scattered thin (1/4” -157
L to 3/4” thick) silt laminations, wet, faint odor, |
sheen.
- 501884 | 6.7 | Neg. [15% B
501895 | 6.7 | Neg. | 75%
29 29
ML | Clayey SILT, dark olive gray, few wood fragments,
20— 1L wet, no odor, no sheen. 20—
BASALT, black, massive (few fragments only).
Refusal on basalt at 29.7 ft below deck,
] Groundwater sample GW02250302 collected at 13- 7
L 17 ft below deck. |
Groundwater sample GW02260301 collected at
4 25.5-29.5 ft below deck. 4
34 34
=25 -25—
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Drill Method: Direct Push Barge Deck Elevation: 9.5 ft
Drill Date February 25-26, 2003 Borehole Diameter: Varies Sheet: 3 of 3




Project No: 8601192.001 0634
Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-19

Logged By: David Lamadrid

Ground Surface: Barge Deck

3 g

£ e
% =z |SAMPLE|ovMm > GROUP LITHOLOGIC BACKFILL T =z
2 g NUMBER |(ppm)| 2 & | 3 | symeoL DESCRIPTION {Bentonite grout) & ,9_
E 3 Z|2|¢& £ £
a o 3] w o E
W g = w [~ w
a o h [ = o o

10 10

8 Barge Deck "

L — Willamette River surface. L -
L 5 s 57
—10 07 —10 97
15 57 15 57
ag 107 Lo -10—]

Drilled By: Cascade Drilling
Drill Method: Direct Push

Drill Date February 24-25, 2003

Well Casing Elevation: NA
Barge Deck Elevation: 9.9 ft

Borehole Diameter: Varies

Datum: City of Portland Datum - 1929

Sheet: 1 0f 2




Project: ATOFINA

Leocation: Portland, OR

Project No: 8601192.001 0634

Client: ATOFINA Chemicals, Inc.

Borehole: WB-19

Logged By: David Lamadrid

Ground Surface: Barge Deck

DEPTH (feet)

SAMPLE | OVM
NUMBER | (ppm)

ELEVATION (feet)

GROUP
SYMBOL

SUDAN IV
RECOVERY
INTERVAL

LITHOLOGIC
DESCRIPTION

BACKFILL
{Bentonite grout)

DEPTH {feet)

ELEVATION (feet)

Mudline at 34.1 ft below barge deck,

-25— 501885 | 3.6

ML
Neg. [100%

801886 | 45

Neg. | 40%

| so1887 | 5.4

Neg. [100%

SILT, dark olive gray (5Y 3/2), soft, trace fine
rootlets and clay, trace mica, single ¥2” dia, gravel
at 34.1 ft, organic odor.

1" thick lamination of fine to medium SAND at
355 ft.

Trace fine sand with depth and black mottling at 36
ft.

Silty very fine to fine SAND, very dark gray (5Y
3/1), 10-20% silt, wood fragments up to 17 dia.,
wet,

T

R

oy
Pt

T

SILT, olive (5Y 5/3), trace clay with some mixed
very fine to fine SAND, very dark gray (5Y 3/1),
sitgle 2.5" long wood fragment, organic odor,

\ch BASALT fragments in sample shoe.

Refusal on basalt at 38.1 ft below deck.

Groundwater sample GW02250301 collected at 37-
38 ft below deck.

38

-157]

Drilled By: Cascade Drilling

Drill Methed: Direct Push

Drill Date February 24-25, 2003

Well Casing Elevation: NA

Barge Deck Elevation: 9.9 ft

Borehole Diameter: Varies Sheet: 2 of 2

Datum: City of Portland Datum - 1929




Project No: 8601192.001 0634
Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-20

Logged By: David Lamadrid

Ground Surface: Barge Deck

Z g
2 &
% =z |SAMPLE| OVM - GROUP LITHOLOGIC BACKFILL 5 =z
€ QO (NUMBER|(ppm)| 2 | & | 3 | SYMBOL DESCRIPTION {Bentonite grout) & 2
z a z 2| = z %
= - I o] 5 = >
T S8k 5 oG
o 7] [4 = o w
10 Barge Deck o 10
o L4
B 7 Willamette River surface. L 7
5 5—
5 —5
0] o
- 10 =10
-5— -5—
15 15
10— -10—
- —20
-15— -15—1
L35 - 25
.20 -20—]
30 30
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Drill Method: Direct Push Barge Deck Elevation: 9.6 f
Drill Date February 24, 2003 Borehole Diameter: Varies Sheet: 1 of 2




Preject No: 8601192.001 0634

Preject: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-20

Ground Surface: Barge Deck

Logged By: David Lamadrid

5 A

2 2
€ 2z |sampPLe|ovm > GROUP LITHOLOGIC BACKFILL g =z
& g NUMBER |[ppm)| 2= | & | & | symBOL DESCRIPTION (Bentenite grout) £ g

]

£ £ - £ g
§ o Slglk g g
a o 7] [ Z o i

-25— -25—1
| a5 35

-30 =30
—40 40

S35 -35—
45 45
- ] Mudline at 46.5 ft below barge deck. L ]
L T ML | SILT, dark olive gray (5Y 3/2), soft, trace fine i L 7]

4 501882 | 1.7 | Neg. |[100% rootlets and clay, wet, organic odor. _

40— 40

50 S01883 | 3.5 | Neg. | 60% 50
J 801684 | 3.5 | Neg. |100% -1/_) | Rx | BASALT, black (2.5Y 2.5/1), moderately vesicular, ]
B green secondary mineralization in vesicles, no odor. -
L T Refusal on basalt at 51.8 ft below deck. L B
3 - Groundwater sample GW02240301 collected at 49- | —
51 ft below deck.

45— 45—
— 58 55

.50 — -50—
50 60

Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1929

Drill Method: Direct Push Barge Deck Elevation: 9.6 ft

Drill Date February 24, 2003 Borehole Diameter: Varies Sheet: 20f 2




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-21

Ground Surface: Barge Deck

Legged By: David Lamadrid

B g
& £
g =z |SAMPLE| ovMm > GROUP LITHOLOGIC BACKFILL 3 =z
£ 2 |NUMBER|(ppm)| = | & | F | sSYMBOL DESCRIPTION {Bentonite grout) g 8
= 'E = > > :
- = LY [»] [+ E >
[T ] o %] w o
w 2 ur [= w g
o w » 4 F4 o w
10 10
a — Barge Deck B 2
| i Willamette River surface. i ]
g 5
5 5—
10 o 1o,
- 15
15 5 5
- -
20 o 20 o
25 A5— —25 15—
[C30 =30
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Drill Method: Direct Push Barge Deck Elevation: 10.3 ft
Drill Date February 20, 2003 Borehole Diameter: Varies Sheet: 1 of 2




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-21

Ground Surface: Barge Deck

Logged By: David Lamadrid

g 5
b &
T Z |SAMPLE!| ovm > GROUP LITHOLOGIC BACKFILL T =z
2 .9. NUMBER|(ppm)| 2 | K | & | SYmBoOL DESCRIPTION {Bentonite grout) e g
T g z [ =22 T oz
= = -4 Q = -
i S18|E iy
o W @ o - o
20— -207
] 1
L 25 L
25— 35 25—
4 =
0 30 40 g
L | b |
|45 Mudline at 43.2 ft below barge deck. s
357 ML | SILT, dark olive gray (5Y 3/2), trace clay, minor 357
B ] 801873 | 2.6 | Neg. [100% fine rootlets, sofl, wet, organic odor. i B
- | s01874 | 28 | Neg. |80% - i
— 50 40— 801875 | 4.7 | Neg. |100% —50 40—
As above with minor black (10YR 2/1) mottling. i
B S0O1876 | 4.0 | Neg. [100% L
L NA NA | NA | 0% Some sand in sampler shoe at 52.3 ft below deck. B i
L Refusal on rock or gravel (?) at 53.4 ft below barge L
h deck. b
755 5 Groundwater sample GW02200302 collected at 755 45
L 49.5-53.5 ft below deck. L
T 1
&0 —60

Drilled By: Cascade Drilling

Drill Method: Direct Push

Drill Date February 20, 2003

Well Casing Elevation: NA
Barge Deck Elevation: 10.3 ft

Borehole Diameter: Varies Sheet: 2 of 2

Datum: City of Portland Datum - 1929




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-22

Logged By: David Lamadrid

Ground Surface: Barge Deck

T =z |SAMPLE| OvM - GROUP LITHOLOGIC BACKFILL g =z
& E NUMBER|jppm)| 2 | & | & | SYmBoL DESCRIPTION {Bentonite grout) £ g
T < 23|k £ £
oo 3 g & & G
o o » 4 Z E o
A 12 Barge Deck 12

r L*J
N 101 10
L B Willamette River surface. L T
5 5 i
| 5— . 5
10 10|
4 _
B 0 | OT
15 45 i
| -5 -5
L 20 20 1
| -10—] -10
| 25 25 1
-15—] -15—
|- _‘ —
| =0 30 l
L -20 -20

Drilled By: Cascade Drilling

Drill Method: Direct Push

Drill Date February 21, 2003

Well Casing Elevation: NA
Barge Deck Elevation: 11.6 #t

Borehole Diameter: Varies

Datum: City of Portland Datum - 1929

Sheet: 1 of 2




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-22

Logged By: David Lamadrid

Ground Surface: Barge Deck

T Z |SAMPLE|ovm > GROUP LITHOLOGIC BACKFILL T =z
3 g NUMBER |{ppm)| = e 1 2 | symeoL DESCRIPTION {Bentenite grout) £ ,9_
-
£ £ - E <
E oG s lg|t 5 g
o D @ [ F< o
|25 | 25
tag | —3.
L L
= ] r i
L 0T P 30
44 i —a1 |
| -35) | 35
L 4g | 4|
- 7 Mudline at 50.5 ft below barge deck. L ]
ML SILT, dark olive 5Y 32 [ L i
F . s gray ( ), trace clay and
| -40— SO1877 | 8.3 | Neg. 100% rootlets, wet, organic odor. L 40
I S0O1878 | 5.3 | Neg. |90% r i
54 p - . —54
- Slightly silty very fine to fine SAND, dark olive -
- | §01879 | 53 | Neg. [100% gray {5Y 3/2), trace to 15% silt, trace red grains, 3 i
| 45— | 45
- Tsotseo | 63 | neg. |25% |~ Very fine to fine SAND, very dark gray (2.5Y 3/1), | . ’
- n trace red grains, wet. Lo
L T sorsst | 65 | nea. | 25t 1™ Fine o coarsc GRAVEL, dark gray (2.5Y 4/1), | - i
| -50 ) 8g. | 25% primarily rounded basalt with minor quartzite, 10- | -50
20% very fine to fine sand, i
i | Refusal due to gravel at 62.5 ft below barge deck. B |
64 | Groundwater sample GW02210301 collected at 54- 64 )
o 58 ft below deck. B
L 55T | 55—
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Drill Method: Direct Push Barge Deck Elevation: 11.6 ft
Drill Date February 21, 2003 Borehcle Diameter: Varies Sheet: 2 of 2




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole: WB-23

Ground Surface: Barge Deck

Logged By: David Lamadrid

F 3
& 2
¥ =z |SAMPLE| ovm > GROUP LITHOLOGIC BACKFILL T =
3 ,9. NUMBER |{ppm)| = & | & | symeoL DESCRIPTION (Bentonite grout) e ¢
T oo = = A T :
=~ < =] 4 [
o s|g|k Eog
o o @ 4 = g8 &
.10 Barge Deck 10
v — 1o —

L Willamette River surface. |
5 g ~5 5
—1e g —10 g
15 5 15 5|
—20 45 —20 45
- | Mudline at 21.4 ft below barge deck. - |

| ML | SILT, very dark gray (10YR 3/1), trace clay, very L
4 o ; |

SO1855 | 1.0 | Neg. |100% soft, uniform, trace wood fragments and very fine
r . rootlets, organic odor, wet. - 4
- J sotss6 | 1.0 | meg. |100% As above with 10-20% clay, trace of fine sand, - |
single 1/8” thick sand laminae.
—25 45 —25 15
501857 | 1.0 | Neg. | 5%
B 501858 | 1.7 | Neg. [100% B ]
B 4 801858 | 2.7 | Neg. | 80Y . I .
&8 i Grades to dark olive gray (5Y 3/2)
—30 == 30

Drilled By: Cascade Drilling

Drill Method: Direct Push

Drill Date February 18, 2003

Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Barge Deck Elevation: 10.2 ft

Borehole Diameter: Varies Sheet: 1 of 2




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, inc.

Location: Portland, OR

Borehole: WB-23

Logged By: David Lamadrid

Ground Surface: Barge Deck

% =z |sampLE|ovM > GROUP LITHOLOGIC BACKFILL g z
& 8 NUMBER |(ppm}| 2 | % E' SYMBOL DESCRIPTION {Bentonite grout) £ g
E 5 /3| = Tz
o iy o [53 E o i
w - 2 w z w -l
[=] w [ [+ = =] w
— L —
I~ - SC1860 | 2.7 | Neg. | 50% B _
L J so1861 | 27 | Neg. |100% Clayey SILT, dark yellow brown (10YR 4/4), trace - i
fine sand, wood fragments up to 2” dia., soft, wet.
35 o] 7 . 35 |
25| SO1862 | 27 ) Neg. | NA Grades to very dark gray brown (10YR 3/2) 25
i 7 Grades to 5-10% sand, i 7
- 4 801863 | 24 | Neg. [ 80% B 4
i Very fine to fine SAND, trace silt and fine organics, i
o | so1864 | 2.4 | Neg. |100% wet, no odor. B 4
40 40| Slightly clayey SILT, olive yellow (2.5Y 6/6), firm, —40 0]
100% moist to wet.
- S01865 | 2.0 | Neg. (100¢ - B 4
T €9 i . Very fine to fine SAND, olive brown (2.5Y 4/3),
- ~ 501866 | NA | Neg. 1100% " Rx trace silt and fine organics, rare pieces of wood, o ]
| wet, no odor, L
7 SILT, olive yellow, firm, moist to wet. 7
" - BASALT, black, massive. B -
45 a5 Refusal at 42.4 ft below barge deck. —45 g
L | Groundwater sample GW02180301 collected 25-29 L i
ft below deck.
i 7 Groundwater sample GW02180302 collected 38-42 i T
- B ft below deck. - i
L Note: Sample interval for SO1857 is 25-29 ft below B
T deck. 1
50 40— 50 40—
=55 4] 55 45—
60 60
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Drill Methed: Direct Push Barge Deck Elevation: 10.2 ft
Drill Date February 18, 2003 Borehole Diameter: Varies Sheet: 2 of 2




Project No: 8601192.001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole; WB-24

Logged By: David Lamadrid

Ground Surface: Barge Deck

g g

£ &

% = |SAMPLE| ovm > GROUP LITHOLOGIC BACKFILL g =z

£ E NUMBER | (ppm)| =2 e 2 SYMBOL DESCRIPTION {Bentonite grout) £ E

T = zZ 2|2 z <

E s 3| G & o

w | =] w = w g

o w w >4 = [=] w

t0 Barge Deck 10

o o
Willamette River surface (estimated).

—5 5 & 5]
Mudline at 9.4 ft below barge deck. No soil

10 0 samples collected at 9.4-20 ft below deck. 10 0

15 -5 —15 -5

Drilled By: Cascade Drilling

Drill Method: Direct Push

Drill Date March 7, 2003

Well Casing Elevation: NA
Barge Deck Elevation: 10.0 ft

Borehole Diameter: Varies

Datum: City of Portland Datum - 1929

Sheet: 1 of 2




Project No: 8601192.001 0634
Preject: ATOFINA

Client: ATOFINA Chemicals, inc.

Location: Portland, OR

Borehole: WB-24

Logged By: David Lamadrid

Ground Surface: Barge Deck

] i
& &
¥ z |saMPLE| ovm > GROUP LITHOLOGIC BACKFILL g z
& g NUMBER]| (ppm)| 2 x E‘ SYMBOL DESCRIPTION (Bentonite grout) £ g
F 3 | 3|2 £ 2
5 g 8¢k § o
a o 7] ¥ | £ a
L4 - : —
0 ML | Slightly clayey SILT, olive brown (2.5Y 4/3), 10- 10
20% clay, abundant hairline organics, wet,
r - s01972 | 316 | Neg. |100% moderate odor. B B
Slightly silty fine to medium SAND layer 21.3-21.6
- ft below deck, olive brown (2.5Y 4/3), slightly L -
micaceous, 10-20% silt, wet, strong odor, slight
sheen, Similar layers (1" thick) at 22 and 22.5 ft
- - 801973 | 337 | Neg. [100% below deck. B n
At 229 ft, slightly clayey SILT, very dark gray, no
24 hairline organics, odor decreases with depth, rare 24 -
wood fragments.
- -15- S01974 | 239 | Neg. | 90% o -15T
B Fine to medium SAND, dark gray brown (2.5Y r -
4/2), trace of red prains, rare wooed fragments, faint
L 4 501975 | 95 |neg. |50% odor decreasing with depth. 2 |
27 thick fine to medium sandy SILT layer, dark
_"0)0
L 5g 4501976 | 42 |Neg. |50% gray brown (2.5Y 4/2), 10-20% sand, wet. | og ]
- -20 - 207
B -1 501977 | 105 | Neg. | NA - =
i Boring terminated at 32 ft below barge deck. i i
L No groundwater samples collected. |
34 - —34 .
r -25— B -25 ]
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Drill Method: Direct Push Barge Deck Elevation: 10.0 ft
Drill Date March 7, 2003 Borehole Diameter: Varies Sheet: 2 of 2




Project No: 8601192.001 0634

Preject: ATOFINA

Client: ATOFINA Chemicals, Inc.

Location: Portland, OR

Borehole; WB-25

Logged By: David Lamadrid

Ground Surface: Barge Deck

T =z |samPLE| Ovm > GROUP LITHOLOGIC BAGKFILL T z
€ & |NUMBER|(ppm)| Z | K E‘ SYMBOL DESCRIPTION (Bentonite grout) & g
£ < $|3 2 £ s
;g 59t ;G
o o @ r £ c w
10 Barge Deck 10
o 1
Willamette River surface.
-5 5 —5 5
10 07 —10 97
- . Mudline at 14.3 ft below barge deck. - N
ML | Clayey SILT, dark olive gray (5Y 3/2), 10-20%
H15 -5 501978 | 15 | Neg. [100% clay, very soft,_trage hairline organi.cs, abundant 15 57
white clay laminations up to1/8" thick , wet.
i | so1980 | 0.0 | Neg. [100% Lkl SMI - Silty very fine to fine SAND layer, dark olive gray i i
(5 3/2), 20-30% silt, wet.
i Clayey SILT as above with 20-30% clay. i
i | sO1981 | 02 | Neg. |100% Silty very fine to fine SAND layer, dark olive gray i ]
10 ML [N (5Y 3/2), 20-30% silt, wet.
—20 10 Grading to SILT, dark olive gray (5Y 3/2), trace of 20 -10
| clay and very fine sand, soft, wet.
Drilled By: Cascade Drilling Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Drill Method: Direct Push Barge Deck Elevation: 9.9 ft
Drill Date March 7-10, 2003 Borehole Diameter: Varies Sheet: 1 of 2




Project No: 8601192,001 0634

Project: ATOFINA

Client: ATOFINA Chemicals, Inc.

Locaticn: Portland, OR

Borehole: WB-25

Ground Surface: Barge Deck

Logged By: David Lamadrid

DEPTH {feet)

ELEVATION (feet)

SAMPLE
NUMBER

ovm
(ppm)

SUDAN IV

RECOQVERY

INTERVAL

GROUP
SYMBOL

LITHOLOGIC BACKFILL
DESCRIPTION {Bentonite grout)

DEPTH (fest)
ELEVATION (feet)

a1

=20

501982

0.1

Neg.

B80%

ML

7 so1983

Neg.

40%

7 so1984

Neg.

30%

S01985

B.5

Neg.

45%

501986

4.4

Neg.

100%

501987

0.0

Neg.

40%

501988

0.0

Neg.

50%

SILT, dark olive gray {5Y 3/2), trace of clay and
very fine sand, soft, wet.

Clayey SILT, dark olive gray (5Y 3/2}, some black
mottling, 10-20% c¢lay, trace wood fragments, slight
odor,

Silty very fine to fine SAND, very dark gray (5Y
3/1), 20-30% silt, wet, slight odoer.

Grades to very fine to fine SAND, very dark gray
(5Y3/1), trace of red grains, 20-30% silt, wet, slight
odor.
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Bedded very fine to fine SAND, black {5Y 2.5/1),
and clayey SILT, olive gray (5Y 4/2), beds up to 37
thick, trace red grains in sand, rare wood fragments,
weak odor decreases with depth.

Fine to medium SAND, olive gray (5Y 4/2), mostly

fine sand, slightly micaceous, wet, faint odor.

BASALT: black (5Y 2.5/1), slightly vesicular,
indurated, faint odor.

Retusal on basalt at 36.0 ft below barge deck,
*Duplicate soil sample SO197% collected on this ]
interval.
Groundwater sample GW03100301 collected at 26- 4
30 ft below deck.

Groundwater sample GW03100302 collected at 34-
36 fit below deck.

Drilled By: Cascade Drilling

Prill Methed: Direct Push

Drill Date March 7-10, 2003

Well Casing Elevation: NA Datum: City of Portland Datum - 1929
Barge Deck Elevation: 9.9 ft

Borehcle Diameter: Varies Sheet: 2 of 2
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